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OMB Approval Number: 2050-ooq^ 
Approved for Use Through! TTiZ 

vvEPA Potential Hazardous 
Waste Site 
Preliminary Assessment Form 

Identification 

State: 
PR 

CERCLIS Number 

B and B Woodtreating and Processing street Address: Road 848 km. 1.7 Saint Just Ind 
U-i Park, Cuevas Ward 

City: 
Trujillo Alto State: 

PR Zip Code: 
00976 

County: Co. Code:*. 
139 " 

Cong. 
Dist: 

Latitude: Longitude: 

lf}z2.' M3' M.0 QQ' Ql-w 

Approximate Area of Site: 

2 . 25 Acre. 

Square Ft 

Statu, of Site: 
• Active Q Not Specified 
- Inactive • NA (GW piume. etc.) 

2. Owner/Operator Information 
Owner 

B and B Woodtreating and Processkflg^Efid:.. (inactive) 
Street Address: 

Desembarcadero St. Amelia Ind. Park Street Address: 

Cit>,: Sabana Ward 
Telephone: 

Citv: 

State: 

PR 
Zip Code: 

00657 (809) 782-9446 
State: Zip Code: Telephone: 

( 
Type or Ownership: 

IX Private 
— Federal Agency 

Name 
Z State 
_ Indian 

— county 
_ Mumcioai 
_ Not Soecined 
— Other 

How Initially Identified: 
— Citizen Comoiaint 
Z ?A Petition 

State/Local Program 
— RCXA/CERCLA Notification 

Z Federal Program 
Z incidental 
•— Not Specified 
i_j Other 

Name or Hvaiuator 

Jorge L. Quinones Pizarro 
Agency/Organization: 

PR Environmental Qualib 
Dale Prepared: 

! Board June 3, 1992 
atreet Aodreaa: P0 BOX 11488 ; r, T j 

— — — —  •  S a n  J u a n  !  state:' PR 
— • •••«•••• vuuukt. 

Francisco Claudio Rios 

San Juan 

—. c/re Disposition ' for zPA uss on/y/ 

street Audress: 

P0 Box 11488 

^nersencv Resoonse/Removal 
Assessment Recommenoauon: 

_ Yes 
Z No 
Date: 

CZRCLIS Recommenoauon: 
Z Higher Priority SI 
Z Lower Priority SI 
Z NFRAP 
Z RCRA 
Z Other 

•signature: 

Name (typed): 



C^PpA Potential Hazardous Waste Site 
** Preliminary Assessment Form - Page 2 of 4 

CERCLIS Number 

5. General Site Characteristics 
Predominant Land Uses Within 1 Mile of Site (check all that apply): 
• Industrial C Agriculture • DOI 
• Commercial • Mining • Other Federal Facility 
9 Residential G DOD 
• Forest/Fields • DOG • Other 

Site Setting: 
S. Urban 
Q Suburban 
G Rural 

Years of Operation: 
Beginning Year 

Ending Year 

G Unknown 

Type of Site Operations (check all that appiy): 

Manufacturing (must check subcategory) • Retail 
• Lumber and Wood Products • Recycling 
• Inorganic Chemicals • Junk/Salvage Yard 
• Plasuc and/or Rubber Products • Municipal Landfill 
[j Paints, Varnishes G Other Landfill 
G Industrial Organic Chemicals u DOD 
G Agricultural Chemicals G DOE 

(e.g., pesticides, fertilizers) G DOI 
G Miscellaneous Chemical Products G Other Federal Facility 

(e.g., adhesives. explosives, ink) G RCRA 
G Primary Metais G Treatment. Storage, or Disposal 
C Metal Coating, Plating, Engraving G Large Quantity Generator 
G Metal Forging, Stamping G Small Quantity Generator 
G Fabricated Structural Metal Products G Subtitle D 
G Electronic Equipment G Municipal 
G Other Manufacturing G Industrial 

~ Mining G "Convener" 
G Metais G "Protective Filer" 
G Coal G "Noo- or Late Filer" 
G Oil and Gas G Not Specified 
G Non-metallic Minerals G Other 

Waste Generated: 
S Onsite 
G Offsite 
G Onsite and Offsite 

Waste Deposition Authorized By: 
• Present Owner 
G Former Owner 
G Present & Former Owner 
G Unauthorized 
O Unknown 

Waste Accessible to the Public: 
• Yes 
G No 

Distance to Nearest Dwelling, 
School, or Workplace: 

<50 Feet 

6. Waste Characteristics Information 

source type: 
(check ail thai aopiyi 

• Landfill 
Z Surface imcouoamcat 
Z Drums 
Z Tanks and Non-Drum Containers 
Z Chemical Waste Pile 
Z Scrao Metai or jumc Piie 

Z Toiiinsa Piie 
Z Trasn riie iooen aumoi 
I '-n»i Treatment 

Z Jootaznmaiea urouno Water Plume 

umaennriea source: 

Z Jjoiammaiea surracc Water/Seotment 

unioentuieo source) 

9 Cjntaminaieo Sou 

9 Other 
Z No Sources 

Source Waste Quanuty: 
(include units) 

ZK 

General Types or Waste (check all that aopiy) 

Z Metals 
Z Ofganics 
Z Inorganics 
Z Solvents 
Z Pamts/Pigments 

9 Pesticides/Herbicides 
Z Acids/ Bases 
Z Oily Waste 
Z Municipal Waste 
Z Mining Waste 

_ Laooratorv/ Hosmi&l Waste _ Zxoiosives 

Z Radioactive Waste Z Other 

Z Constnieuoo/Demouuon 
Waste 

Physical State or Waste as ucnosnea icnecx ail that 

aopiy J: 

Z Soiid Z Sluoce Z Powaer 

9 Liauia Z Gas 

* C = Constituent. W = Wastestream. V = Voiume. A = Area 



SEPA Potential Hazardous Waste Site 
Preliminary Assessment Form - Page 3 of 4 

CERCUS Number 

7. Ground Water Pathway 
Is Ground Waier Used for Drinking 
Water Within 4 Miles: 

• Yes 
• No 

Type of Drinking Water Wells 
Within 4 Miles (check all that 
«ppiy): 

• Municipal 
• Private 
• None 

Depth to Shallowest Aquifer 

'0-15 Fort 

Kant Ternm/Aquifer PfcacoE 
• Yea 
• No 

It There a Suspected Release to Ground 
Water 

• Yea 
• No 

Have Primary Target Drinking Water 
Wells Been Identified: 

• Yea 
• No 

If Yes, Enter Primary Target Papulation: 

-O- People 

Nearest Designated Wellhead Protection 
Area: 

• Underlies Site 
•  > 0 - 4  M i l e s  
• None Within 4 Miles 

List Secondary Target Population Served by Ground Water 
Withdrawn From: 

0 - 14 Mile 

>14-14 Mile 

>'4- 1 Mile 

>1-2 Miles 

>2-3 Miles 

>3-4 Miles 

Total Within 4 Miles 

8. Surface Water Pathway 
Type of Surface Water Draining Site and 13 Miles Downstream (check all 
that apply): 

• Stream • River • Pond • Lake 
• Bay • Ocean • Other Oree.lt 

Shortest Overland Distance From Any Source to Surface Water 

J 5  Feet 

Miles 

Is There a Suspected Release to Surface Water 
• Yes 
• No 

Site is Located in: 
• Annual - 10 yr Floodplain 
• > 10 yr - 100 yr Floodplain 
• > 100 yr - 300 yr Floodplain 
• > 500 yr Floodplain 

Drinking Water Intakes Located Along the Surface Water Migration Path: 
'  D Y e s  
• No 

Have Primary Target Drinking Water Intakrs Been Identified: 
• Yes 
• No 

If Yes, Enter Population Served by Primary Target Intakes: 

Q— People 

List All Secondary Target Drinking Water Intakes: 
Name Water Body Flow (cfa) Population Served 

HjA 

Total within 15 Miles 

Fisheries Located Along the Surface Water Migration Path: 
• Yes 
• No 

Have Primary Target Fisheries Been Identified: 
• Yes 
• No 

List All Secondary Target Fisheries: 
Water Bodv/Fisherv Name Flow (cfa) 

JorrtsjlL Iflejflan 0si mjP 1/ft N (A 

D-5 



Potential Hazardous Waste Site 
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CERCUS Number 

8. Surface Water Pathway (continued) 
Wetlmdi Located Along the Surface Water Migration Path: 

• Yea 
O No 

Have Primary Target Wetlanda Been Identified: 
• Yea 
• No 

Uat Secondary Target Wetlanda: 
Water Body Flow (eft) Frontage Milea 

~W| ||n Lyy,/7 O] h- A.lcZ 

Other Sensitive Environments Located Along the Surface Water Migration Path: 
• Yea 
• No 

Have Primary Target Sensitive Environments Been Identified: 
• Yea 
• No 

List Secondary Target Sensitive Environments: 
Water Body Flow (cfs> Sensitive Environment Type 

P-t^ones Sfet-le ft ^ 

9. Soil Exposure Pathway 
Are People Occupying Residences or 
Attending School or Daycare on or Within 200 
Feet of Areas of Known or Suspected 
rnrtsnmatim-

• Yes 
• No 

If Yea, Enter Total Resident Population: 

</ n.„„i. 

Number of Worters Onsite: 
• None 
• 1 - 100 
• 101 - 1,000 
• >1,000 

Have Terrestrial Sensitive Environments Been Identified on 
or Within 200 Feet of Areas of Known or Suspected 
Contamination: 

• Yea 
• No 

If Yea, List Each Terrestrial Sensitive Environment: 

H I A  
r Peonle 

Number of Worters Onsite: 
• None 
• 1 - 100 
• 101 - 1,000 
• >1,000 

10. Air Pathway 
Is There a Suspected Release to Air: 

• Yea 
• No 

Enter Total Population on or Within: 

Onsite 

0- It Mile 

>U - V4 Mile 

> a - l M D e  

>1-2 Milea _ 

> 2 - 3  M i l e a  _  

> 3 - 4  M i l e a  _  

Total Within 4 Milea 

Wetlands Located Within 4 Milea of the Site: 

fl Yea 
• No 

Other Sensitive Environments Located Within 4 Miles of the Site: 

• Yea 
• No 

List All Sensitive Environments Within yh Mile of the Site: 
Distance Sensitive Environment Tyfwyw.ii.ndt Area (acres! 

Onsite 

0- 14 Mile 

> It - 'A Mile 4L 

D-6 



PRELIMINARY ASSESSMENT 

NARRATIVE REPORT 

Date : June 3, 1992 

Prepared by : Jorge L. Quinones Pizarro 

PR Environmental Quality Board 

Region II, Hato Rey, Puerto Rico 

Site B and B Woodtreating and Processing, Inc. n 

Saint Just Industrial Park, Cuevas Ward 

Trujillo Alto, Puerto Rico 

EPA ID No. : PRD 987379344 

* * * 

1. INTRODUCTION 

Under authority of the Comprehensive Environmental Response, Compensation 

and Liability Act of 1980 (CERCLA) and the Superfund Amendment and 

Reauthorization Act of 1986 (SARA), the PR Environmental Quality Board 

conducted a Preliminary Assessment (PA) at the B and B Woodtreating and 

Processing, Inc. II site in Saint Just Industrial Park, Cuevas Ward, Trujillo Alto, 

Puerto Rico. The purpose of this investigation was to collect information 

concerning conditions at the site to assess the threat posed to human health and 

environment and to determine the need for CERCLA/SARA or other appropriate 

action. The scope of the investigation included review of available file 

information, a Comprehensive Target Survey and an Off-Site Reconnaissance 

(May 11, 1992). 



2. SITE DESCRIPTION, OPERATIONAL HISTORY, AND WASTE 

CHARACTERISTICS 

2.1 Location 

B and B Woodtreating and Processing Inc. II was located in the Saint Just Industrial Park 

in Trujillo Alto, Puerto Rico (Figure 1, 2). The geographic coordinates are 18° 22' 42" 

N latitude; 66° 00' 09" W longitude (Ref. 1). To reach the site travel south from San 

Juan on Muhoz Rivera Avenue until reach State Road #3 (Regimiento 65 de Infanterfa), 

then travel east until the intersection with State Road #181 and turn to the right. Travel 

south on Road #181 until the intersection of State Road #848. Turn to the left and travel 

up to km. 1.8 where the entrance to the Saint Just Industrial Park is located. Turn to the 

right, at the end of the street turn to the left. The abandoned building to the right is 

where the site is located (Ref. 28). The climate in San Juan is tropical marine. A 

temperature at National Weather Service Station, in Old San Juan ranges from an average 

of 27.2°C, in August to 23.9°C in January. 

Throughout Puerto Rico rainfall increases inland toward the mountains. In the San Juan 

Metropolitan Area, the average annual rainfall ranges from 60 inches on the coast to 80 

inches, 5 miles in land. Rainfall is seasonal with a rainy period from July through 

October (the hurricane season) and a secondary wet period in May. 

In Puerto Rico the prevailing trade wind is from the east or the north-northeast; however, 

from September to November there is an alternating of wind currents from the south and 

the southeast (Ref. 2). 

2.2 Site Description 

The site is located in Saint Just Industrial Park, Cuevas Ward, in Trujillo Alto and is 

surrounded by other industries. North of the site is located a baseball field and Thermal 

Windows Industries, to the south a private property owned by Mr. Harry Agront and the 



SITE LOCATION MAP 

B & B WOO DTP EATING AND PROCESSING INC. 

8AINT JUST INDUSTRIAL PARKJRWILLO ALTO.P.R. 

FIGURE 1 





Blasina Creek. To the west Multiplastics Industries, and to the east Equipos de 

Borinquen Inc. (Fig. 2). 

The site is located on a relatively flat terrain that drains toward the Blasina Creek. The 

total area of the site is approximately 2.25 acres. The area is fenced at the sides and the 

front. The front fence has two gates, one of them is always open. The back portion of 

the site lacks an access control device. The site at present is inactive and abandoned. 

All the structures were destroyed by hurricane Hugo, trespassers and vandals. The area 

is also covered with debris and solid wastes that people dump there. During the site 

reconnaissance a man (scavenger) was observed inside the property. A pit where the 

treating machinery and pumps were located was observed filled with green colored water. 

Also the walls near the area were green colored. 

Mr. Ernesto Guisasola said that the site once consisted of four (4) structures: one for 

wooden doors manufacturing and raw material storage area; a second one for maintenance 

area and a treated wood dehumidifier, the third one was the offices, machinery, treating 

cylinders and tanks were located, and the last one was used as a wood storage area. The 

open lot in front of the buildings was used to stored the treated wood. 

The site soil was covered with gravel. There is a storm water sewer that runs from north 

to south under the eastern part of the site, and drains toward the Blasina creek (Ref. 3). 

There are approximately 30 houses near the site (about 120 persons) all part of Cuevas 

Ward (Saint Just). 

Operational History and Waste Characteristics 

The company was established in 1976 in Saint Just Industrial Park, Trujillo Alto, Puerto 

Rico. It was engaged in the treatment and preservation of wood. Also for a while they 

manufactured wooden doors and windows. On 1989 they moved to the Amelia Industrial 

Park, to a property owned by PRIDCO. They moved mainly as consequence of Hurricane 

Hugo that destroyed the old site structures. According with Mr. Ernesto Guisasola, acting 



supervisor of the woodtreating area, at their facilities in Saint Just they used the same 

processes that they actually used in their Guaynabo Site. Currently, the industry use a 

mixture of chromate copper arsenate (CCA-70%) and water (Ref. 32). They mix 

approximately 10 gallons of water for every pound of CCA, that yields a concentration 

of 0.23-0.26 of CCA in the wood. The company receives 47,000 pounds of CCA 

concentrate in containers every 3 month, and mix it with water and use an average of 

2,600 gallons of solution daily. All the wastewaters and solutions are recycled and store 

in tanks. 

In addition, Mr. Guisasola said that when the wood have completed the treating process 

it was removed from the treating cylinder and let it dry on the cement floor of a wood 

storage area with roof. Then the treated wood was placed in a "dehumidifier" oven to 

eliminate excess of water and then stored in an area that is front of the site and that was 

covered with gravel. 

He also mentioned, that there were two tanks, one of 10,000 gallons, used to store the 

CCA-water mixture the other a 6,000 gallons tank used to store water. The treating 

cylinders were located in a pit as well as the pumps used in the treating process. Both 

pits were interconnected to prevent that in the event of a spill it would reached the 

environment. The pit measure 10" x 15" and about 2 to 3 feet in depth (Ref. 3). 

On 1990, Mr. Genaro Torres, Chief of Environmental Emergency Response Office, 

performed an inspection to the facility due to a complaint of dead fishes in the creek. In 

this occasion, he found a dike and a septic tank filled with a green colored water. Also 

in the Blasina Creek, adjacent to the site he found many solid wastes coming from the 

site including empty CCA concentrate containers. Also Mr. Torres was told that in one 

occasion two childrens were swimming in the dike waters (Ref. 4). 

During May 16-21, 1990, a private septic tank cleaning company transported 80,000 

gallons of waters containing chemicals from a tank in the Saint Just site to another tank 

located at the new site in Guaynabo (Ref. 5, 6). 



On June 22, 1990, Mr. Luis Morales, PR Environmental Quality Board Complaint 

Division Director, send a letter to Mrs. Milagros Cruz from B & B Woodtreating. In this 

letter he certified that during an inspection performed on June 1990, they observed that 

former deficiencies related to the disposal of solid wastes were corrected (Ref. 7). 

Quantum Laboratories Inc., an analytical services company submitted on July 11, 1990, 

an analysis report to B & B from samples taken in the site. The samples were analyzed 

for arsenic, chromium, copper and pH (Ref. 8). 

On a memorandum dated on July 23, 1990, from Milagros Santos, Chief of the PR 

Environmental Quality Board Laboratory, to Genaro Torres Chief of Emergency Response 

Office, states that the results of the samples collected on the site on May 24, 1990, yields 

high levels of chromium, cooper and arsenate. The samples were green-gray colored and 

turbed (Ref. 9). 

On May 11,1992, Superfund PA/SI Personnel performed an onsite/offsite reconnaissance. 

On this occasion Mr. Harry Agront and Mrs. Ana E. Huertas, owners of a private 

property, south to the site, said that in the creek they found many empty drums 

(apparently CCA concentrate drums), trucks tires, and three vans. The vans once belong 

to an Ice Cream, Co. that was located where Multiplastics is today. Mr. Agront said that 

the owner of B & B site promise to clean the creek before they leave, but they never did. 

He also mentioned that in one occasion various local residents trespassed the site property 

and found several dead pigeons inside the old treating cylinder pit. The creek was inhabit 

by turtles, shrimps and crabs, but they alleged that the contaminants discharged by the 

company killed them (Ref. 3). 



3. GROUND WATER PATHWAY 

3.1 Hydrogeologic Setting 

Groundwater once supplied much of the water requirements of the San Juan Area (which 

includes the northern portion of Trujillo Alto), however with the completion of Lago 

Lofza reservoir in 1953, surface water gradually replaced ground water as the source of 

supply. 

A variety of alluvial, terrace, blanket sand, beach and dune deposits ranging in age from 

miocene to holocene mantles the bedrock over much of the area. Terrace and blanket 

sand deposits are sometimes referred as old alluvium and form a veneer of red to white 

silty clay, sand and clay, and sand over the older formations. The surficial deposits are 

not an important source of water in the San Juan area, though they do serve as a conduit 

for recharge to underlying aquifer. 

The sand and limestone aquifers of the coastal plains are the principal water-bearing 

formations. Recharge to these formations is principally on their outcrops by rainfall and 

infiltration of streamflow; discharge is principally into swamps and lagoons along the 

coastline (Ref. 2). 

The average annual rainfall is 75" near the coast on the north shore, annual average 

precipitation is 60". About 55 percent of the average annual rainfall is lost due to 

evapotranspiration. Depending on local geology and physiography, recharge to aquifers 

ranges from as much as 20" the northcoast limestone belt to 5" or less in the aluminum-

filled areas of the south coast (Ref. 10). 

According with the USGS Water Resources Investigations 41-75, examination of more 

than 100 drillers logs from wells in the San Juan Area show the alluvial deposits to be 

highly clayey and relatively unfavorable for the development of wells, except possibly in 

some stream valleys (Ref. 2). In terms of specific local conditions the site is located over 



holocene aluminum deposits, which consists of sand, clay and sandy clay. Beneath is the 

Guaracanal formation (Paleocene) which consists of coarse purplish or reddish-gray 

basaltic flow breccia, generally weathered to clayey sand containing abundant grains of 

horblende. It is poorly stratified tuffaceous wacke and pebble to cobble conglomerate. 

Have a maximum exposed thickness of 170 meters (Ref. 11). At the site the groundwater 

is approximately 10-15 feet deep and runs in southeast direction towards the Blasina 

creek. 

3.2 Ground Water Targets 

The population within a 4 miles radius relies on a municipal surface water supply. There 

are many municipal wells within 4 miles from the site but most of them are abandoned, 

in bad operating conditions and/or lack pumps. Others are used only during emergency 

situations or to inject chlorine to the drinking water system. There is no evidence of 

private wells within 4 miles from the site (Ref. 12-17). 

3.3 Ground Water Conclusions 

The San Juan Metropolitan area do not depend on groundwater as a drinking water 

source. A release of contaminants to groundwater is suspected because the site top soil 

is covered with gravel. Beneath this, alluvium deposits are present which are highly 

permeable. In addition, the ground water is near the ground surface. However this 

situation represent no threat to human health since the are no drinking water wells within 

4 miles from the site. 

4. SURFACE WATER PATHWAY 

4.1 Hydrologic Setting 

There are no drinking water intakes located within 15 downstream miles of the site. All 

residents in the area are served by PR Aqueduct and Sewer Authority Water Supply 



System. There is a surface water intake at the Carrafzo Dam at approximately 3.50 miles 

upstream from the site (Ref. 18-20). 

There are two surface water bodies near the site. The first, San Anton creek at 

approximately 0.70 miles in a north direction from the site; but not within the surface 

drainage pathway. This creek eventually flow into the San Jose Lagoon. The other is 

Blasinna creek which is adjacent to the site and runs in north direction into La Torrecilla 

Lagoon at 6.2 ft3/S (Ref. 21). Both of them have been classified by the Puerto Rico's 

Water Quality Standards regulations as SD, which means surface waters intended for use 

as a raw water source for public water supply and propagation and preservation of 

desirable species. These waters cannot be safely used for primary and secondary contact 

recreation. These water bodies received urban runoff and land disposal wastewaters (Ref. 

22-23). 

Surface Water Targets 

The Blasina creek, runs from south to north into Torrecilla lagoon complex. The 

Torrecilla and Pinones lagoons are primary wildlife areas. These lagoons are located east 

of the metropolitan area of San Juan, with more than 10,000 acres in area, its vegetation 

is dominated by mangrove forests but other plant communities occur, such as literal 

woodland, freshwater swamp and marshes, and coconut plantations. The Pinones State 

Forest portion of this large and complex area was designated a Natural Reserve in 1979. 

The forest supports a diverse fauna including birds, reptiles, fish, and crabs, among others. 

Four species of fiddlers crabs have been identified in the area. The area is popular among 

fishermen, which harvest a number of species both for commerce and sport. In addition 

the area is used for recreational swimming. At least 89 bird species have been recorded 

from the area. It supports a large number of herons and egrets, a considerable population 

of the Brown Pelican, terns and gulls. The Great Egret was observed nesting at Carmelita 

Island. Also was observed one individual of the yellow-shouldered blackbird foraging 

along with a number of Greater Antillean Grackles and Shiny Cowbirds. The west Indian 

whistling duck and masked duck have been reported from the area by hunters. 



A variety of migratory birds such as water thrushes, king fishers, ospreys, and a variety 

of warblers are abundant during the winter months. As many as 300 birds have been 

observed landing at night. With the ongoing accelerated degradation of the Constitution 

Bridge mudflats, the role of the Torrecilla-Pinones complex for migrant and resident 

wading and shorebirds is magnified. It is a primary wildlife area (Ref. 24-25). 

There is a shorefishing area that spans from Rfo Grande de Lofza in Lofza Aldea to 

Condado Bridge in San Juan. Topography is predominantly level along the rude coastal 

area. Two of the major estuarine and lagoonal systems of the Island are located between 

these paints; the Rfo Grande de Lofza and the Torrecillas and Pinones Lagoons. From 

Lofza to Boca de Cangrejos there are many miles of sandy beaches. Although most of 

the shoreline is accessible through route 187 which runs along residual sand dunes, 

shorefishing is very much restricted by the heavy wave action occurring most of the time. 

The most popular fishing spots along this area are the mouth of the Rfo Grande de Lofza, 

the Boca de Cangrejos and Condado's Bridge. According with the Federal Emergency 

Management Agent (FEMA) maps the site is located on a minimal flooding area (Ref. 

27). 

Surface Water Conclusions 

There is the possibility that contaminants have reached surface water because the Blasina 

creek is adjacent to the site. In addition, raw material cans were dumped directly into the 

creek. There is no drinking water intakes within 15 downstream miles from the site. The 

only surface water intake near to the site is located at Carrafzo dam at approximately 3.50 

miles upstream. 

The Blasina creek runs from south to north into the Torrecilla and Pinones Lagoons which 

are primary wildlife areas. The Pinones State Forest portion was designated as a Natural 

Reserve in 1979. There is a shorefishing area that spans from Rfo Grande to Condado 

Bridge in San Juan. If a spill in the site occurred, the Blasina creek was directly affected; 

so a direct impact on the Torrecilla/Pinones lagoons complex and the shorefishing areas 

is probable. 



5. SOIL EXPOSURE AND AIR PATHWAYS 

5.1 Physical Conditions 

The industry top soil is covered with gravel, debris and also heavy vegetation in the 

southern part. As a consequence of Hurricane Hugo there are many destroyed structures. 

The site has been closed since 1989 and is partially fenced. The back portion of the site 

lack fence. Also there is a gate in the front, however it is always open. Vandals and 

trespassers enter the site freely to deposit all kinds of solid wastes and/or stole property 

from the site. The site has a moderate slope that drains toward the Blasina creek. No 

odors were detected during a site reconnaissance performed on May 11, 1992. 

5.2 Soil and Air Targets 

The site is located in Saint Just Industrial Park surrounded by other industries and 

residences. Near the site are approximately 30 houses (about 120 persons) part of Cuevas 

Ward, Saint Just. West to the site is Multiplastics, Inc. which have 70 employees and to 

the northwest is Signal Caribe with about 240 employees (Ref. 29, 30). The total 

population within 4 miles radius of the site is 147,279, determined using the 1980 Census 

of Population and Housing (Ref. 31). There are no workers onsite. 

At approximately 2.5-3 downstream miles, north east is located the Torrecilla and Pinones 

lagoons which are primary wildlife areas (Ref. 24, 25). 

5.3 Soil Exposure and Air Pathway Conclusions 

A release of contaminants to the air is not suspected because the site is inactive. Also, 

during the site reconnaissance no odors were detected. The soil is suspected to be 

contaminated because the treated wood was storaged over the ground in many areas 

within the site, most of them areas covered only with gravel. 



6. SUMMARY AND CONCLUSIONS 

B & B Woodtreating and Processing Inc. began operations back on 1976, in Saint Just 

Industrial Park Trujillo Alto. Since then, its has been engaged in the wood treating and 

preserving process. Also for a while they manufacture doors and windows. On 1989, as 

a consequence of Hurricane Hugo they moved to the Amelia Industrial Park in Guaynabo, 

to a property owned by PRIDCO. For the wood treating process the company used a 

mixture of chromium cooper arsenate (CCA) and water as preservative. 

The site area is fenced at the sides and the front. The front fence has two gates one of 

them is always open. The back portion of the site lacks an access control device. There 

is a pit filled with green-colored waters. Also, the walls near the pit areas are green-

colored. A release of contaminants to groundwater and surface water is suspected but 

pose a minimal effect on human health because there are no drinking water wells or 

surface water intakes within 4 downstream miles from the site. The air pathway appears 

to pose a minimal threat because the site is inactive and heavily vegetated. No odors 

were detected during a site reconnaissance performed on May 11, 1992. Based on all the 

above and the PRE-Score results, this site is recommended for a low priority site 

inspection. 
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REF: 1 

LATITUDE AND LONGITUDE CALCULATION WORKSHEET 
WHEN USING THE COORDINATE GRID CELL 

SITE NAME: B and B Woodtreating and Processing, Inc. II CERCLIS #: 

AKA: B and B Woodtreating SSID: 

ADDRESS: Road 848 km. 1.7 Saint Just Industrial Park, Cuevas Ward 

CITY: Truiillo Alto STATE: PR ZIP CODE: 00976 

SITE REFERENCE POINT: 

USGS QUAD MAP NAME: San Juan TOWNSHIP: N/A N/S RANGE: N/A E/W 

SCALE: 1:20,000 MAP DATE: 1969 SECTION: N/A 'A Va 'A 

MAP DATUM: 1940 PHOTOREVISED: 1982 MERIDIAN: N/A 

COORDINATES FROM LOWER RIGHT (SOUTHEAST) CORNER OF 7.5' MAP (ATTACH 

PHOTOCOPY): 

LONGITUDE: 66° 0' 0" W LATITUDE: 18° 22' 42" N 

COORDINATED FROM LOWER RIGHT (SOUTHEAST) CORNER OF 2.5' GRID CELL: 

LONGITUDE: 66° 0' 0" W LATITUDE: J8° 22' 42" N 

CALCULATIONS: LATITUDE (7.5' QUADRANGLE MAP) 

A) ALIGN THE GRID CELL (7.5' WIDE X 2.5' HIGH) WITH THE NEAREST LATITUDE REFERENCE 
POINT TO THE SITE. 

B) ADD TO THE REFERENCE LATITUDE POINT THE CORRESPONDING INCREMENTS OF 1 SECOND 
UNTIL THE SITE LOCATION. 

C) WRITE DOWN THE CORRESPONDING LATITUDE COORDINATE OF THE SITE IN DEGREES, 
MINUTES AND SECONDS. 

SITE LATITUDE: 18°22'42" N 

CALCULATIONS: LONGITUDE (7.5' QUADRANGLE MAP) 

A) WITHOUT DISPLACING THE GRID CELL, LOOK FOR THE LONGITUDE THAT APPEARS ON THE 
NORTH-EAST CORNER OF THE QUADRANGLE. 

B) ADD TO THIS LONGITUDE THE CORRESPONDING INCREMENTS OF ONE SECOND UNTIL THE SITE 
LOCATION 

C) WRITE DOWN THE CORRESPONDING LONGITUDE COORDINATE OF THE SITE IN DEGREES, 
MINUTES AND SECONDS. 

SITE LONGITUDE: 66°00'09" W 

PREQB INVESTIGATOR: Jorge L. Ouinones DATE: May 11. 1992 



SITE NAME: B & B WOODTREATING AND PROCESSING II NUMBER: 
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fastest economic growth rates in the world in the past 25 years. -The Commonwealth has 
grown at a rate comparable to Israel and Japan and about twice that of the continental United 
States—more than 10 percent per annum. 

The population of the San Juan metropolitan area has~grown_26 percent from 1950 to 1960 
to 647,979 inhabitants; and 31 percent from 1960 to 1970 to 851 ,''47 inhabitants. Almost 
one third of all the inhabitants on the island live in the-San Juan metropolitan area. The 
trend in population is outward to the suburban areas as transportation, housing, and living 
standards improve, and as the urban center becomes more commercialized. 

The industries in and around San Juan are similar to those of other large cities. The 
leading types of commercial establishments are food products, tobaccos, textiles and 
clothing, furniture and wood products, printing, chemicals, cement, metal fabrication, 
machinery and electrical equipment, glass, petroleum refineries, rum distilleries and 
b r e w e r i e s .  A l t h o u g h  t h e  i s l a n d ' s  r a t e  o f  u n e m p l o y m e n t ' s  h i g h ,  m o r e - t - h a n - 1 - 2 - p e r c e n t  ( 1 9 7 0 ) ,  
the rate in San Juan is comparable to the continental United States average of 6 percent. 

Climate > * , * 

The climate in San Juan is tropical marine. Air temperature at the National Weather 
Servipe station, in Old San Juan, ranges from an average of 27.2° C in August to 23.9° C 
in January. 

M*' - " 
Throughout Puerto Rico rainfall increases inland toward the mountains. .In the San Juan 

me t r o p o l i t a n  a r e a ,  t h e  a v e r a g e  a n n u a l  r a i n f a l l  r a n g e s  f r o m  6 0  i n  ( 1  , 5 2 0  m m )  o n  t h e  c o a s t  t o  
80 in (2,030 mm) 5 mi (8 km) inland. Rainfall is seasonal with aiB'ainy period from Julv 
through October (the hurricane season) and a secondary wet perioafin May. The dry season 
occurs between January and April. In an average year, there are.2-09 days of measurable 
precipitation in Old San Juan. 

* # 

Figure 2 shows the long-term annual rainfall at Rio Piedras and Old San Juan. Wet and 
dry periods are evident from the 5-year moving average. Of particular prominence are the 
severe droughts of the 1920's, 1930's and 1*960's. 

Pan evaporation measured at the Old San Juan weather station exceeds rainfall by about 
20 in (5.08 mm) a year. The average annual evaporation measured over 4 decades is 82 in 
(2,080 mm) with an average monthly high of 8.04 in (204 mm) in March and a low of 4.48 in 
( 1 1 4  m m )  i n  D e c e m b e r .  A  s h o r t  d i s t a n c e  i n l a n d  a t  R i o  P i e d r a s ,  h o w e v e r ,  t h e - r a i n f a l l .  7 4 . 2  
in (1 , 880 mm), exceeds the pan evaporation, "72.4 in (1,840 mm). 

In Puerto Rico the prevailing trade wind is from the east or the_north-northeast however 
from September to November'there is an alternating of wind currents from the south and the 
southeast. In addition, there are breezes caused by the differential heating of the land and 

,.th.e .pea--during the day the breeze is from the sea to land, but at night it is reversed. 



Caflo Martin Pefia and the Laguna San Josd (fig. 3). Elsewhere it lies beneath a mantle of 
alluvium and other surficial deposits. The following description of the formation is given 
by Zapp, Bergquist, and Thomas (1948), "It consists almost entirely of very dense 
conchoidally fracturing limestone of white, light %ray, buff and rose colors; unit is quite 
uniform over its entire outcrop and throughout its entire thickness." Jhe-map by Monroe 
and Pease (1962) of the Bayamc5n quadrangle shows the limestone outcrops, both»of the 
Aguada and Aymamdn to be quite extensive, forming the tops of many o.f the-haystack hills. 
In the Bayamdn area the Aymamdn is either pink or white, well indurated, usually dense -
limestone, 215 ft (65 m) thick were exposed. Kaye (1959) estimates t'he thickness of the 
Aymamdn to be as much as 2, 000 ft (600 m) at the coastline. Geophysical studies at Palo 
Seco indicate an aggregate thickness o.t miaaie TeiLidiy limestones-(Aguada and Aymamdn) to 
be about 3,000 ft (900 m). 

"" Surficial Deposits 

A variety of alluvial, terrace, blanket sand, beach, and dune deposits rangirug in age 
from Miocene to Holocene mantles the bedrock over much of the study area. Terrace and 
blanket sand deposits are sometimes referred to as old alluvium, and form a vdheer of red 
to white silty clay, sand and clay, and sand over the older formations. .'The thickness of 
these deposits may be more than 100 ft (30 m) in San Juan (fig. 6). 

0 

A blanket of loosely cemented dune sand of Pleistocene age overlie the Santurce and Old 
San Juan areas. The dune sand is composed of quartz and calcite grains, cemented in a 
calcite matrix. The Holocene deposits include beach sand, swamp and lagoon mud, and 
recent alluvium or flood-plain deposits of the existing river systems. * 

HYDROLOGY 

Rainfall on the inland mountains-slopes drains into four main catch rent areas--Rfo 
Grande de Lolza, Rio Piedras, Rio de Bayamdn, and Rio de la Plata (fig . 1). For the most 
part, these basins lie on relatively impervious volcanic rock; runoff is rapid, c o m m o n l y  
resulting in flash flooding in the lower urbanized reaches of the streams. 

» 

Water infiltrating the volcanic rock flows largely through the weathered zone and then 
. intp stream valleys. Some ground-water flow through the volcanic rock may ultimately 

recharge the Tertiary sand and limestone aquifers. • . 

\The sand and limestone aquifers of the coastal plain are the principal water-bearing-
formations in the San Juan area. Recharge to these formations is principally on their out­
crops by rainfall and infiltration of streamflow, and discharge is principally into swamps 
and lagoons along the coastline.1. Discharge from the confined zones of these aquifers 
probably is by vertical leakage to the overlying formations. 

. ,  >  
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A possible secondary source of recharge to the aquifer in urbanized areas is leaky wat»r 
and sewer lines. 

In the following section of the report, the terms specific capacity, transmissivity, and 
hydraulic conductivity will be used in reference to the hydraulic properties of the aquifers. 
Specific capacity, expressed in gallons per minute per foot of drawdown or cubic metres per 
second per metre of drawdown is, as the units indicate, the yield of a well divided by the 
difference between the nonpumping and pumping water level (drawdown) in a well for a time 
period. The duration of discharge in this report is for a period of 8 hours. Hydraulic con­
ductivity (formerly referred to as coefficient of permeability) is the volume of water that will 
pass through 1 ft (1 m ) of an aquifer in 1 day; whereastransmissivity is the volume of 
waterthat will pass through a 1 -ft (] -m) wide vertical section, the full thickness of an ' 
aquifer in 1 day. Hydraulic conductivity is expressed in (ft3/day)/ft2 [cubic feet per day 
per square foot] or ft/day [feet per day]. Transmissivity is-expressed as (ft3/day)/ft 
Lcubic feet per day per foot] or ft /day [feet squared per day]. In metric terms, hydraulic 
conductivity is expressed as (m3/day)/m2 [cubic metres per day per square metre ] or 
m/day [metres per day], and transmissivity is (m3/day)/m [cubic metres per dayper 
metre] or mv day [square metres per day]. 

Wells in the metropolitan area are often perforated the entire" length of their casings, 
onsequently, wells starting in the unconfined aquifers maybe completed in the confined 

aquifers and tap both zones. Composite yields and water levels commonly result. Often 
the yield of a well is controlled to a large degree by the most permeable aquifer tapped, and 
the water level in a well may be higher or lower than that in the unconfined aquifer owing to 
the head effects of the lower confined aquifer. Consequently, direct use of well data to 
describe well performance and aqujler characteristics can be misleading. Variations in 
transmissivity of the coastaHaquifers shown in figure 3 are primarily a composite of the 
transmissivity of the various water-bearing units. 

Ground-Water Levels 

Altitudes of the water surface in the volcanic and sedimentary rock unconfined aquifers 
and of the potentiornetric surface of the confined zones of the sedimentary rock aquifers are 
shown in figure 1The water surface in the volcanic rocks reflects the control exerted by 
surface drainage features with ground-water discharge being primarily to streams. But it 
also shows that in interbasin areas there is some ground-water discharge from the volcanic 
rocks directly to the sedimentary rocks as indicated in the Montes de Hatillo area, south 
of Hato Rey. Ground-water levels in the unconfined aquifers of the sedimentary rock also 
show control exerted by surface-drainage features along the major rivers. The potentio­
rnetric surface of the confined zones of the aquifer, in contrast, reflects the head created 
by the ground-water levels in the recharge area and friction'losses in the aquifer. 

Observations of the ground-water levels (fig. 8) show that recharge generally occurs 
during the rainy season from August through November, with a secondary recharge period in 
April or May. Recharge, however, can occur at any time of the year as the result of major 
r a i n o f i n r m p  '  
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Water- level  f luctuat ions ref lect  the hydraul ic  character is t ics  of  the  aquifers .  The 
Candelar ia  wel l  64 (f ig .  8)  i s  s i tuated on the high plateau west  of  Bayamdn,  the recharge 

. . .aLea. ' for  Ter t iary formations in  the Bayamdn area .  The wide f luctuat ion of  the  water  levels  
in  the wel l  indicates  the general ly  low permeabi l i ty  and porosi ty  of  the  Cibao Formation.  A 
water- level  high of  5  8  f t  (18 m) below land surface was reached in  la te  1966,  . . fol lowing 
several  successive wet  years .  The low water  level  of  record was 99 f t  (30 m) below land 
surface in  mid-1964,  in  response to  the dry years  of  196 3-64.  Ordinar i ly  there  is"about  a  
10-f t  (3-m) var ia t ion between the high-water  levels  in  the rainy season and the low levels  
in  the dry season in  this  wel l .  

The Truman wel l  142 (f ig .  8) ,  a long 'with a  number of  other  Puerto Rico Aqueduct  and 
Sewer Authori ty  wel ls  in  San Juan,  is  used to  supplement  municipal  supply during dry per iods-
when surface-water  s torage is  low.  Measurements  were taken in  the Truman wel l ,  both 
under  nonpumping and pumping condi t ions.  The wel l  shows only very modest  changes in  
water  level  f rom a  nigh of  13 f t  (4 .0  m) to  a  low of  24 f t  (7 .3  m) below land surface.  The 
low level  was pr imari ly  a  react ion to  the drought  of  1963-64,  when the wel l  was being 
pumped cont inuously.  Because of  the  high permeabi l i ty  and s torage of  the l imestone,  a  more 
constant  water  level  i s  sustained during adverse condi t ions than in  the less  permeable  Cibao 
and San Sebast icfn Formations.  

Recharge 

The average annual  recharge to  an aquifer  or  aquifer  system determines the long-term 
yield that  can be obtained without  deplet ion or  other  damage to  the aquifer .  Recharge 
usual ly  occurs  on the outcrop surface of  the  aquifer  e i ther  from the inf i l t ra t ion of  ra infal l  or  
f rom surface water  from s t reams that  f low across  the outcrop.  Occasional ly  recharge wil l  
b e  f r o m  u n d e r l y i n g  " o r  o v c i l y i n u  w a l e t  — b e a r i n g  f n r m a t i n n s  -

Rainfal l  i s  usual ly  the pr incipal  source of  recharge.  Even then a  combinat ion of  cer ta in  
condi t ions must  occur  before  recharge wil l  resul t .  Rainfal l  must  be suff ic ient  to  overcome 
soi l  moisture  demands and yet .be of  low intensi ty  for  maximum inf i l t ra t ion to  occur .  As 
these condi t ions are  usual ly  reached only during the rainy season,  recharge is  cycl ic .  

The_condi t ion of  the  outcrop area that  receives  recharge is  a lso cr i t ical—the surface 
must  be permeable ,  j .hroughout  metropol i tan San Juan,  the recharge areas  of  the  aquifers  
are  being urbanized.  High-densi ty  housing,  s t reets ,  and other  impervious surfaces  are  or  
wil l  great ly  impair  the recept ivi ty  of  the  recharge areas  of  the  aquifers .  "• 

The pr incipal  recharge areas  in  the Bayamdn area are  the high plateau or  r idge ofAguada 
and Aymamdn Limestones lying on top of  the Cibao Formation and the outcrop area, .of  the  
Cibao and San Sebast ian Formations to  the south (f igs .  3 ,  4 ,  and 5) .  Important  to  the re­
charge on the plateau and the area to  the south are  the large areas  of  blanket  sand lorming 
an absorbent  surface through which rainfal l  can percolate  to  the underlying l imestone and 
sandstone.  Water  inf i l t ra t ing the r idge f lows ei ther  northward through the Aguada Limestone 
or  downward through the Cibao Formation and south to  the San Sebast ian Formation (see f iq  
3 ,  sect ion A-A') .  
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r a i n f a l l  ™  , h „  ' u f n " C a r o U n a  a r « a .  r e c h a r g e  t o  t h e  S a n  S e b a s t i a n  F o r m a t i o n  i s  d e r i v e d  f r o m  

P i e d r a s  in  the  i n t a f 0 "  a  r P l a C 6 S  m a n " e d  b y  a l l , I v l u m '  f r o m  f l o w  l o s s e s  f r o m  t h e  R f o  

r o o k s  o f  M o n i e s  d e  H ^ T l l A  " " n  a " 1  u n d e r f l o w  < h r o a 9 h  t h e  w e a t h e r e d  z o n e  i n  t h e  v o l o a n i o  
ocks of Monies de Hatillo. Recharge to the Cibao Formation, to the Aguada Limestone and 

t o  A y m a m d n  L i m e s t g n e  i s  p r i m a r i l y  f r o m  r a i n f a l l  o n  t h e  o u t c r o p  a r e a  o f  t h e  C i b a o  b y  p e r c o l a  

:::e^rmogoetes1.UVlUm mantU"9 """ f°™a,10nS' a"d 10 » — t'-gh^aSr 

~ ~ area that' maTin^e 

s i v e  u r b a n i z a t i o n  o f  t k ^ metr T°P°li tan area is  u n d o u b t e d l y  b e i n g  r e d u c e d  b y  e x t e n -
h i  i  !  K  3  6  a r e a S >  ! t  i s  P ° s s i b l e  t h a t  m u c h  o f  t h e  n a t u r a l  r e c h a r g e  t h a t  

b v  leakaalT of roads '  h o u s i n g ,  a n d  o t h e r  i m p e r v i o u s  s t r u c t u r e s  i s  b e i n g  m a d e  u p  
b y  l e a k a g e  f r o m  w a t e r  a n d  s e w a g e  m a i n s .  T h e  2 8  x  1 0 ®  a a l / d a v -  M  9  m 3 / o i  4 .  f  

loss from the metropolitan distribution system fends^ede^oIhL ™ 

V o l c a n i c  R o c k s  

TheseTncltde^snfsT"6' WT " COnSOlidated rocks Principally of marine volcanic origin. 
T e m a r i  a i e  T  n  . ' n  '  f  a " d e S i t e '  3 n d  U m e s t ° n a  o f  C r e t a c e o u s  a n d  e a r l y  

water freeVto w e l l s  *  W . T  "T? f,ne «ralned and tightly compacted and do not yield 
i  "  a t e r  t h a t  i s  a v a i l a b l e  f l o w s  t h r o u g h  c r a c k s ,  f r a c t u r e s  a n d  beddina 

Planes i n  the weathered zone of the bedrock. I n  general, the w a t e r i b e a r ^ g  z o n  fs a  -
f i c i a l  m a n t l e  a s - m u c h  a s  3 0 0  f t  ( 9 0  m )  t h i c k .  y  S u r  

U t a n r̂eTtaTnl̂  T9 r™ ^ bedr0Ck  aqUifer  are cWefly the a a a ' a r n - h a l f  o f  t h e  m e t r o o o -

C a r o U n a  a r e a  T i .  7 "  s i l t s t o n e  u n d e r l y i n g  t h e  M o n i e s  d e  H a t i l l o  a n d  t h e  "  '  

o f  3 0 0  g a " m i n  ( 1 9  l / s^T " r "  ° f  "  W e " S  ' S  "  9 a l / m i n  < 3 ' 3  1 / s )  w l t h  a  m a * l m a m  l " d d  
ml of  drawdown'  y  ••  PGClflc  caPac 'Hes of  wel ls  averaged 1 .4  (qal /min)/f t  [2 .9  ( l /s) /  
h '  wel ls  are  known to  tap the Cretaceous l imestone '  in  the Carol ina area • 
however ,  modest  yields  possibly could be der ived from this  formation i f  metLorpfiism has 
n o ,  d e s t r o y e d  t h e  o r i g i n a l  p o r o s i t y  o r  i f  s e c o n d a r y  s o . u t i o n  o p e n i n g s  h a v e  d e v e l o p e d  

" S e d i m e n t a r y  R o n l c s  a n d  S u r f i c i a l  De p o s i t s  

WateTr-tearrnaTnlStsd!^h«rY ^ C°MPRISE THE P " n c i p a l  a q n « e r s  o f  t h e  c o a s t a l  l o w l a n d s ,  

l i m e s t o n e  r a n 9 e  c o m P ° s i » ° "  & < > • »  s a n d  a n d  g r a v e l  t o  n e a r l y  p u r e  

o u ,  m ^ c h ' o m T  a S r e d a I m e c , S a y r e d r ' u t e l y  ?  0 " 9 i n '  m a n t l e  t h e  T e r t i a r y  H ™ ® * -

c o a s t a l a r e a  s  h i  t  i  J  V  t h e  p r i n c l P a l  c o n s t i t u e n t s  o f  t h e s e  d e p o s i t s  i n  t h e  
a r e a s ,  b u t  i n l a n d  i n  a s s o c i a t i o n  w i t h  t h e  m o g o t e s  o f  T e r t i a r y  r o c k s  a r e  h i g h - l e v e l  
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computed above.  At  the  present  t ime,  about  10 x 1 0b gal /day (0.  44 m3/s)  is  pumped b y  
wel ls  from the aquifer , ,  mainly in  Campanil la  and Sabana Seca.  The current-ar t i f ic ia l  draf t  
on the aquifer  i s  roughly half  the  est imated recharge ra te .  

In  the San Juan-Carol ina area,  f resh water  in  the unconfined aquifer  is  found only in  the 
upper  par t  of  the  Cibao Formation and the Aguada Limestone.  Well  yields  of  more than 2,  000 
gal /min (130 l /s)  can be obtained from the fresh-water  par t  o ' f  the  aquifer  in- the San Juan 
area;  a l though,  the yields  usual ly  are  res t r ic ted to  less  than 200 gal /min (13 l /s)  depending 
upon the proximity of  the  sal t -water  f ront .  Data  are  too few to  give a  val id  evaluat ion of  
the  unconfined aquifer  in  the Carol ina area.  Akers  (wri t ten commun. ,  1965)  reported a  wel l  
yielding 2,500 gal /min (158 l /s)  of  marginal-qual i ty  water  (350 mg/l  chlor ide)  in  the l ime­
stone,  east  of  the  Rfo Grande de Lofza.  

Est imates  of  t ransmissivi ty  and ground-water  gradients  in  San Juan indicate  that  sea­
ward ground-water-  d  ischarge through the aquifer  is  on the order  of  1  (103 gal /day)/ l inear  
mi [27 ( l /s) / l inear  km],  approximately,  a long the f resh-water  contact .  - The apparent :  
recharge,  area for  the unconfined aquifer ,  however ,  does  not  appear  to  be extensive enough 
to  supply the required volume of  water .  Recharge to  the unconfined aquifer  gould be 
a u g m e n t e d  b y  l a t e r a l  f l o w  f r o m  t h e - u n c o n f i n e d  p a r t  o f  v e r t i c a l  f l o w  f r o m . . . t h e  i .  m f i n e d  p a r t  o f  
t h e  S a n  S e b a s t i a n  F o r m a t i o n  a n d  l o w e r  p a r t  o f  t h e  C i b a o  F o r m a t i o n  a n d  l e a k y  w a t e r  o r  s o w o f  
mains .  

The Aymamdn Limestone is  par t  of  the  unconfined aquifer  and in  the San Juan-Carol ina 
area i t  contains  most ly  sal t  water .  Wells  tapping the Aymamdn near  the sea yield as  much 
as  2,  000 gal /min (I  30 l /s)  of  sa l ty  water .  ^ 

Surf ic ia l  Deposi ts  '  ' 

The surf ic ia l  deposi ts  are  not  an important  source of  water  in  the-San Juan area,  though 
they do serve as  a  condui t  for  recharge to  underlying aquifers .  The Pleis tocene eol iani te  
deposi ts  a long the coast  yield water  high in  chlor ide concentrat ion,  mainly to  shal low wel ls .  
Local ly ,  in  Carol ina,  a  few wel ls  tap abundant  suppl ies  from ITolocene a l luvial  deposi ts .  
Sources  of  f resh water ,  formerly descr ibed as  recent  a l luvial  deposi ts ,  are  of ten sand and 
g r a v e l  d e p o s i t s  o f  t h e  S a n  S e b a s t i a n  F o r m a t i o n .  E x a m i n a t i o n  o f  m o r e  t h a n  1 0 0  d r i l l e r ' s  l o g s  
from wel ls  in  the San Juan area show the al luvial  deposi ts  to  be highly c layey and 
r e l a t i v e l y  u n f a v o r a b l e  f o r  t h e  d e v e l o p m e n t  o f  w e l l s ;  e x c e p t  p o s s i b l y  i n  s o m e  s t r e a m  v a l l e y s .  

Yields  from several  industr ia l  wel ls  tapping the al luvium of  the Rfo Gra r^e de L o f z a  o n  
t h e  e a s t e r n  e d g e  o f  t h e  s t u d y  a r e a  a r e  a s  m u c h  a s  7 0 0  g a l / m i n  ( 4 4 . l / s ) ,  b u t  t h e y  a r e  n o t  
t y p i c a l  o f  w e T l  y i e l d s  f i u m  1 . 1 m  a l l u v - i - u m  i n  t h . e . . m e t r o p o l i t a n  a r e a  .  R e c o r d s  a v a i l a b l e  f o r  1 ?  
wel ls  in  surf ic ia l  deposi ts  show a median yield of  6  0  gal /min (3.8 l /s) .  

Surface Water-Ground Water  Relat ionship.  Rfo de Bayamdn Basin 

B a s e  



Saw from U. S. Geologieol Survey mop, 1-60,000, 1942 

FIGURE 4--OUTCROP AREAS AND ALTITUDE OF THE STOP OF THE SAN SEBASTIAN FORMATION. 



EXPLANATION 

Thickness cf sorficiol deposits, in (cet (metres) 

Less than 50 «I5) 

50 to 100 (15 to 30) 

Greater than 100 (30) 

Contact, dashed where undefined 

FIGURE 6--THICKNESS OF SURFICIAL DEPOSITS IN THE SAN JUAN AREA. 
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ONSITE/OFFSITE RECONNAISSANCE 
STUDY PLAN 

Site Name:/3, and A Orri PnonroM^ m CERCLIS #: pp,j) 

Site Address: mrL &UA 7 'iWc. 

duQjJOi^ U)OA^ , • vJ/UXyjlfl Qj^P itjur, 

Coordinates: / S0 CPQ^' r (9" fj 00 0^ 

For the & +- lib U]r)r.rTfodfcg Hnr i .  dhflOM&tnc^ 7£ 

site, one or both of the following, will be performed on L^GaA /h  1^1^-

0^ Off-Site Reconnaissance 
0^ On-Site Reconnaissance 

A. Off-Site Reconnaissance 

During the off-site reconnaissance, the EQB's Superfund PA/SI personnel will 
perform a perimeter survey of the site of concern, in order to verify previous 
information, or collect new data. Most observations will be obtained through a 
windshield survey or walking around the out-site area but without trespassing 
private property. Permission from legal owners will be obtained previous to any site 
entry. All the information gathered during the reconnaissance will be recorded on 
the field notebook. 

The specific tasks scheduled for this reconnaissance are as follow: 



Field Observations 

Items Data to be 
evaluated 

Data to be 
obtained 

N/A (Data 
already 

available) 

Site Access / 
Site Address y 
Nearest Residence 
Nearest School/Day Care Center / y 
Location of Wells v/ / 
Location of Surface Water Bodies y 

Potential Overland Flow Pattern y 
Land Uses 
Evidence of Hazardous Waste Migration y 
Urban Development y , 
Estimate Local Population y 
Sensitive Environments y 
Others: 

• 

Field Documentation 

0̂ " Location Sketches 
Photographs 

•K'" Interviews 
^•^ocal Residents 

School Authorities 

B. On-Site Reconnaissance 

Municipal Authorities 
Public Water Authorities 
Soil Survey Office 
Health Department 
Local Workers 

During the Onsite Reconnaissance, the EQB's Superfund PA/SI personnel will 
conduct a site entry which will include activities such as interviews with the site 
operators and workers, as well as a file search and survey of all main areas and 
sources within. Site access will be arranged previous to each site entry. Each and 



every on-site related activity will be conducted based on the previously approved 
Generic Health and Safety Plan. 

Photographic evidence will be collected during the reconnaissance and 
recorded in a photo log. In addition to the photo log, all site sketches and 
observations will be registered on the field logbook. 

Field observations/documentation 

EK" 

• 
• 

uy 

EK 
• 

• • 

C. Equipment 

Safety Glasses 
• Tyvek 

Helmet 
Safety Shoes 

• Ear Protectors 
• Gloves 
• HNu 
• OVA 
• Radiation Meter 
• pH Paper 
• Others: 

Site history 
Number of workers 
Environmental Permits 
Previous spills/releases 
Manufacturing processes 
Raw materials 
_w^type 

^quantity 
Containment 

Waste types 
Disposal methods 
Migration pathways 
Others: 

0^ Sources 
type 
location 
dimensions 

Field Logbook 
Topographic Map 

Public Water System Maps 
Geologic Map 
35mm Camera & accessories 
Instamatic Camera & accessories 

• Compass 
QC Binoculars 

Range Finder 
^C00'-600' 

^0' -150' 



OFF SITE/ON SITE RECONNAISSANCE 

INFORMATION REPORTING FORM 

Date: May 11, 1992 

Site Name: B & B Woodtreating and Processing Inc. II 

Site Address: Road 848 km. 1.7 Saint Just Industrial Park 

Cuevas Ward, Trujillo Alto, Puerto Rico 00976 

EQB Personnel: Name Discipline 

Johanna Padro Geologist 

Bemice Perez Agronomist 

Jorge L. Quinones Biologist 

Weather Conditions (clear, cloudy, rain, snow, etc.): 

Cloudy with occasional showers. 

Estimated wind direction and wind speed: 

Northeast to south direction. 

Estimated temperature: 

89°C 

Signature: Jorge L. Quinones Pizarro Date: May 11, 1992 



B & B WOOD TREATING AND PROCESSING INC. II 
SAINT JUST INDUSTRIAL PARK, 

TRUJILLO ALTO.P.R. N 

1. WOODEN DOOR MANUFACTURING AREA 
2. MANTAINANCE & DRYING AREA 
3. TANKS AREA 
4." WOOD TREATING CILINDERS AREA 

3. TREATINO C1IINDERS PIT 
3. OFFICE AREA 

7. PIT 
8. CONTROL PANEL 
9. WOOD STORAGE AREA 

10. STORM SEWER 
11. RAW MATERIAL STORAGE AREA 
12. UNKNOWN ORIGIN TANK 

•NOTTO SCALE 



OFF SITE/ON SITE RECONNAISSANCE 

INFORMATION REPORTING FORM 

Date: May 11, 1992 

Site Name: B & B Woodtreating and Processing Inc. II 

* * * 

0930 - Superfund PA/SI personnel arrived to the Saint Just Industrial Park in Trujillo Alto to 

visually inspect the areas surrounding the site in order to collect data. The site is located in Saint 

Just Industrial Park in Trujillo Alto and surrounded by other industries and many houses part of 

Cuevas ward. North to the site is located a baseball field, and Thermal Windows Industry; to 

the east, Equipo de Borinquen, Inc., and a private property; to the south, adjacent to the site is 

the Blasina creek and many private properties; to the west is Multiplastics Inc. 

There are approximately 100 houses near the site (about 400 persons) all part of Cuevas ward. 

The site is fenced in the front and the sides with cyclonefence. The back portion of the site lack 

a fence. The front fence has two gates one of them is always open and allows foreign persons 

to get inside the property. The site soil is covered with gravel. There are four (4) abandoned 

structures in the site. The area is covered with debris, solid wastes and few empty drums. 

At 0932 - Superfund personnel arrived to B and B Woodtresting and Processing Inc. II, to 

perform a site inspection. Since 1976, the company was engaged in the wood treating process. 

Two years ago, they moved to the Amelia (waterfront) Industrial Park, Guaynabo. The total area 

of the site is 2.25 acres. The lands where the site is located are owned by B and B Woodtreating 

and Processing. 

0935 - Mr. Ernesto Guisasola, Supervisor of the Woodtreating Area, in the Catano plant and his 

son meet with Superfund PA/SI personnel. 



0939 - Mr. Guisasola took us to see the different areas of the facility. He explains what was 

located in each structure. On the first building to the east was located the wooden doors 

manufacturing area. This used to be a material storage area where the glue was stored. Next 

to this building, was another structure where the maintenance area and a treated wood dryer 

(dehumidifier) were located. The dehumidifier was a kind of oven used to dry the treated wood. 

To the center of the site is another structure. In the inside, the offices, pumps, and treating 

machinery were located. Outside were the treating cylinders and two vertical tanks. One of 

them of 10,000 gal used to store the CCA mixture and the other a 6,000 gal tank used to store 

water. The two (2) treating cylinders were inside a pit also the machinery and pumps. The walls 

where the pit and tanks were located are green colored. The pit located inside the structure is 

filled with rain waters, also stained with a green color. According to Mr. Guisasola, the outside 

pit was covered in order to avoid accidents. 

To the west there was another structure used as a wood storage area. In this area the wood was 

stored before it was treated. Part of the floor area was green colored. After the treatment was 

completed, the wood was placed once again in this structure and then moved to the dehumidifier 

(dryer). Finally, the wood was stack at the front of the facility. At this area we observed a big 

steel tank within the backside bushes. Mr. Guisasola couldn't tell us how it get there, he also 

said that the nearby creek was once inhabit by crabs, turtles and shrimp. These species were 

formerly caught by workers from his company. 

1130 - A storm water sewer that drains toward the creek and runs under the eastern part of the 

site was observed. 

1135 - Leave the site. 

1137 - Mr. Guisasola guide the Superfund Personnel to the surrounding areas and to a property 

adjacent to the site. 

1145 - Visit to a private property to the south, adjacent to the site, in order to observed the 



backside of the site and the creek. The property belongs to Mr. Harry Agront and Mrs. Ana E. 

Huertas. Mr. Agront took Superfund Personnel through this property and show us the creek. He 

said that in the creek he found many empty drums, truck tires, and three old vans. The vans 

once belongs to an Ice Cream co. that was located where Multiplastics is located today. He said 

that the owner of the B and B site promise to clean it before he leave, but he never did. He said 

that in one occasion, many pigeons were found dead in the B and B's old treating pit. He 

alleged that the creek was inhabit by turtles, shrimps and crabs, but the contaminants discharged 

into it killed them. He also showed us that the slope that drains towards the creek is covered 

with many pieces of treated wood now covered with vegetation. 



OFF SITE/ON SITE RECONNAISSANCE 

INFORMATION REPORTING FORM 

Date: May 11, 1992 

Site Name: B & B Woodtreating and Processing Inc. II 

Camera: Canon T-50 35mm 

Film: Kodak Gold GA 135-12 - 12 exp. 

Photographer: Johanna Padro 

P H O T O  L O G  

ROLL/PHOTO 

NUMBER 

TIME DESCRIPTION 

1-1 

1-4 

1-5 

2-1 

2-2 

2-4 

1135 

1142 

1145 

0942 

0945 

0949 

Fence and front of the site 

Open gate at the front of the site, and an abandoned 

structure of the site. 

Another view of the site from east to west; 

abandoned structures and debris can be observed. 

Debris, empty drums, and the abandoned wooden 

doors manufacturing area. A trespasser (with the 

bicycle) can be observed inside the site. 

Empty drums, debris abandoned structure where the 

wooden doors manufacturing area was located. 

Abandoned structure where the maintenance and 



dehumidifier/dryer area was located. 

Abandoned structures where the pumps, instruments, 

control panel and office were located can observed 

green colored walls and the pit filled with "rain 

waters", also green colored. 

Waste pile (solid wastes and soil) and the office-

machinery abandoned structures part of them 

covered with vegetation. 

Vegetation, an UST tank of "unknown" origin 

Storm water's sewer that runs from north to south, 

under the eastern part of the site and drains toward 

the Blasina creek. 

Blasina creek on Mr. Agront property, adjacent to 

the site. 

Blasina creek from Mr. Agront property 

Vans deposited over the Blasina creek, in Mr. 

Agront property. 

Blasina creek at Mr. Agront property. In this area 

it drains a storm sewer. 

Storm water sewer, an old CCA concentrate drum, 

and the creek. Black colored stains can be observed 

in the soils around the water. 



PHOTO 2 

I 





PHOTO 5 



PHOTO 7 



PHOTO 9 



PHOTO 12 

; 



PHOTO 13 

PHOTO 14 



PHOTO 15 

I 
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PR ENVIRONMENTAL QUALITY BOARD 

SUPERFUND PA/SI PROGRAM 

Ref. 

PERSONAL INTERVIEW NOTE 

CONTROL NO: 
PRD 987379344 

DATE: 
May 21, 1992 

TIME: 
0800 

DISTRIBUTION: B and B Woodtreating and Processing II 

BETWEEN: 
Cathy Perez (Secretary) 

OF: 
Metro Pozos Inc. 

PHONE: (809) 
762-12230 

AND: Jorge L. Quinones Pizarro 

DISCUSSION: Waters Transport 

She has the knowledge that one employee transported waste waters from a tank in 

the facilities of B and B Woodtreating in Saint Just to a tank in the new facilities in 

Amelia Industrial Park, Guaynabo, When she went check the employee showed her where 

he delivered and disposed the waters. She describe it as a "underground cement tank and 

that part of it is above the ground". 
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!  Q U A N T U M  L A B O R A T O R I E S ,  i N C  

i l  ANALYTICAL SERVICES I 
| o.P.6. BOX 1629 •  SAN JOAN, PUERTO RICO 00936 

J (009;, 7 S3 A 203 

li I 

| 3 

it t 

i' § 

i i; 

I !  

July 11',' 1990 

0 & B TOOLS ; 
Trc-Cn; Hr. Guill o r m o  Eu'nh 
P.O. Box 3849 
Hato Key, PR 00919-3849 

A N A L Y S I S  R E  P  O R  T  

SAMPLE DESCRIPTION ' 

S A) fPLK IDENT if V1 CAT ION-' 

DATE SAMPLE SUBMITTED j 
CAMPLED BY , 

ANALYSIS REQUESTED 

SAi-SELtUt 

4 0 , 2 5 5 
40,253 
40,257 

-.40,258 
40,259 

Soil, taken from lot at Saint 
Just Industrial Park 
40.255 Point A-l'(6 in) 
40.256 Point A-2 (14 in) 
40.257 Point B-l (4 in) 
40,258' Point' B-2 (12 in) 
4.0,259 Point C-l (4 in) 
July 12, 1990 
E. Gai'.cia, J. R. Ramirez 
Quantum Laborat or ies, I no. 
Arsenic, Chromium, Copper, pH 

AsUjppal 

0176 
0;.73 
0!.80 

0:. 68 

o;. 29 

GIL.XRP3I1 

0.34 
0.15 
0,09 

'  0 . 1 1  

0 . 0 3  

Cu. (ml p.R 

0.46 
0.40 
0.51 
0.38 

0.07 

8 , 84 
5.90 
8.45 

7 . 6 2  

6.15 

l-Mjy " JOUd t'N !  1 W 3 3 1  •  a 0 0 14 a 13 !•!03 3 0 3 : ! I  0 G .  



Pace 2 { .  
8 / MD B WOODS ! ; ' 
Same 1 es: 40 , 255/40 ,256/,40,257 

40,253/40,253 j  

•• c o 

s l i d  

t  j . o n  
c i t y  
1 p.« 
a dear 
is  
Chr 

' :> o-t 1 

Ss.'YVp J. G Si 

s h o v m  : •  
;• o J u:An 

v < e r e  •  t a k e n  f r o m  e x c a v a t i o n s  p e r f o r m e d  & t  
t h e  a t t a c h e d  m a p .  H u i n b o x ^ s  s h o v n i  i n  t n - e  

t o  t h e  d e p t h  ( i n  i n c h e s )  ' a t  v ? h i c h  c h u  iT tt 
w e r e  t a l  i n .  b f . i T i  jre submitted to the Ext r a c t  i on  
e d«scribed by Method 1310 in SW-846 (EPA). Analysis of 
were Performed by Atomic Absorption. Limits for Arsenic 
omium according to SW-846 • are 5.0 and 5.0 ppm, 
'vely. Copper i"s not considered in SW-846. 

Rs.mirex, Ph. D. 

3 0  '  d d d d  © N I  l d 3 y i -  ' 1 0  O f t  3  s 3  N O d d  0i : I I 06 
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i •f fi i 
1 1  C ' C J A I I f O M  L A Q O R A l i D u l N S .  I N C .  

| [ Ai iALYI'iCM. SERVICES I 
I I Q,P.O. BOX 1629 • SAN JUAN. PUERTO RiOO 00936 

I | (80D) 793-72C3 ; 

£ ft, 

I I  J u l y  3 1 ,  1 9 9 0  

!•  I :  

H 1 H J 

i 

J A 0 j'j VFJODS ! 
A t t n  :  M r  .  G u i  1  l e r m o  •  B u . ^ h -
P. 0. Box 3549 j 
!ia.to Hey, PR 00919-3849 

BE: 
V- '^9??^  ?0R S0IL  -AISLES TAKEN FROM EXCAVATIONS 

, v i  LIJA OL .uL /.ULAIiaD IM SAINT JUST I t  — INDUSTRIAL PARK. 

U "• rv I n ... ... f » i i.,.'.A-U... _i J ..VcC.N'.'-.y ion | 
i I 

o a m p  v / e r e  t a k e n  i n t o  w i d e - m o u t h  . g l » s  
b a n t .  u n t i l  t h e  e x t r a c t i o n .  s  j a r s  a n d  k e p i ;  a t  

Ex:t h a eiionJP.rQ.CCdure | 

S a m p l e s  w e r e  s u b m i t t e d  i n  a  c o n s e c u t i v e  m a n n e -  - o  r v ,  
r™!F..wth0d • 99 described ln s»-8«. ma "troOh^ 1 
! • A "  . , V " y s m p x e  b e  w i t h  d i s t i l l e d  w a f e r  •  :  

V  A A ' . -  ' f 1 ' 1 - ; , c C  _  I ' P  9 . 0  o r  l e s s  w i t h  a c e t i c  a c i d .  A *  
'..c< i e i. 3 stirred using a mechanical stirrer for o-i. t . ,u 

c n e c k m g  t h e  p H  o c c a s i o n a l l y .  A f t e r  ^ - h o u ^ s t P  
f i l t e r e d  a n d  t h e  f i l t r a t e  a n a l y s e d  f o r  m e ^ l S  ' " ^ c u r e  i s  

Ant.! y.nla i .  

I n e  e x t r a c t  f r o m  t h e  A b o v e  p r o c e d u r e  i n  t h e n  s u b j e c t e d '  t o  A r m  1  
° r  0 t l } 6 r  a > i a l ^ s i s  t o  d e t e r m i n e  t h e  m e t a l  c o n t e n t '  £  

m e t a l  i n ^ s w - s ^ b 0  1 3  t h "  i b " d  

J .  R o b e r t o  R a m i r e z .  P h .  n " .  



I j  QqANTtlM LABORATORIES, IMC. 
ANALYTICAL SERVICES 
O.P.O, BOX 1849 • SAN JCIAN, PUERTO 
(809)'/ 03-7288 

l! 

H t 
!! 
ii 
1 
! 

I I  

'<iCO 00938 

July 31, 1990' 

8  A H O  B  W O O D S  
A >. t/j j iTr-. Cu i 1.1 c- rmo Bush 
P. 0. Box^ 3849 i ' 
b'fitO )\£- PR 0091.9-3840 

a n a l y s i s  R E P O R T  

AKP LK DESCR X PTI ON 

S.WLS X OFNT X FX OAT I ON 
DATE fxAHPLJ? Sl/BMITTRD 
YAbPLLO BY 

ANALYSIS REQUESTED 

l3ARAfc£ETEB 
Arsen ic  

Chroma urn 
Copper 

Water taken from unused septic 
taken located at. lot in So 
Just Industrial Park 
4 0 , 2 6 0  
July 12, 1990 
L. Garcia, J. R, Ram ires 
Quantum 'Laboratories 
Arsenic, Copper, Chromium 

s a i n t  

imns 

mg/L • 

m g / L  

fiSSULI 

L T  0 . 0 1  

0 . 0 1  

O.02 

Mote: 

Sample was'takenjfrom the tank with a.boiler 
sample was analyzed directly. The water 

a;P> 

^ v R a m i e r z ,  P h .  D  

• :-%0 

9  n i  ,L h 3  y i  a  c o n  a  a  n o a a  e c u  o a .  s i  o n o  
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22-0 \V o «/• 
/ 
r/ 

Door and Window Factory 

J .  >  > > /  

5-0 

I  J Q J  
I v'.-VO 

0 1 U1 

) . . M  

0 1 
I®  

"5" <?&? '£ 

35-0 

; 
1 u V 

, / 5  

1  S 3  - 0  
•1 / ';</-• * «. K r < < l  

K> 
v 

C 

^oj 

I . J {/J  ̂7/ 

/ "^R&pair Shop 
B , £ 

Storage 

(2)<G 
55-0 

/ ' i  

•A,-

17-9 

1 Main 
Office 

J '  

? 0 <» 

«7> I O tn 

Control 
Room 

/ 

<T> 
r-5T 

26-3 

0 1 
U) 
in 

,3.i  
j. <;s/i 

Wood Warehouse > 

.W <22. 

1 6 0 - 0  

ROBERT F. McCLOSKEY ASSOCIATES 
' ,MI J.WW.^•  -  • " ^  r - - <  
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ESTADO LIBRE ASOCIADO OE PUERTO RICO / OFICINA DEL GOBERNADOR 

23 de julio de 1990 

: Sr. Genaro Torres 
Jefe, Divisidn 
Emergencias Ambientales 

: Ing, Francisco Claudio 
Director 
Area Calidad de Aire 

: ^?^^^5s^Santos 
Directora 
Laboratorio Ambiental 

: Informe Resultados Andliticos 
Muestreo Especial 

Le someto el informe de resultados anallticos realizados 
a muestras procedentes de las inmediaciones de la industria 
B&B Wood Treating, Inc. Urbanizacidn Saint Just, Trujillo Alto. 

El muestreo fud solicitado por la Divisidn de Emergencias 
Ambientales. Las muestras fueron entregadas a la Sra. Miriam 
Estrada por el Sr. Rodrigo Diaz de la Division de Muestreo de 
Agua el 24 de mayo de 1990. 

Las estaciones se identificaron como sigue: 

1- Pozo Sdptico 
2- Dique 

Los pardmetros requeridos fueron: Arsdnico, Cromio total y 
cobre. 

Las muestras tenlan una apariencia flsica turbia y color 
gris- verdoso. 

Es de notar que las muestras dan resultados muy altos en los 
tres metales analizados, los cuales son de concentraciones que 
sobrepasan por mucho lo establecido en el Reglamento de Estdndares 

'Junta 
fle Calidad 

ftmbiental 

MEMORANDO 
A 

P/C 

DE 

ASUNTO 

Velando por la pureza que usted desea, en el ambiente que le rodea. 
Oficina de la Junta: Calle del Paraue Num. 204 Eso. Pumarada / Direcci6n Postal: Aoartado 11488. Santurce. P. R. 00910 / TelAfono 725-5140 



MEMORANDO 
A: Sr. Genaro Torres 

de Calidad de Agua con los siguientes valores: arsgnico 50 ug/1, 
cobre 40 ug/1 y cromio total 50 ug/1. 

Los an^lisis fueron realizados dentro de los llm'ites de 
tiempo especificados por EPA y sigui£ndose los m£todos oficiales. 

c.c. : Sr. Santos Rphena 



ENVIRONMENTAL QUALITY BOARD 
"CUdy: Jite • J OFFICE OF LABORATORIES Report Date: f jlllw /ffQ 

Date received: a QUALrrY ^ REPORT Revised by: • 
Requested by: 

Sta. 
No. 

DO 
mg/1 

BOD 
mg/1 

COD 
mg/1 

TOC 

mg/1 

Oil 
& 

Grease 
mg/1 

Phen­
ol ics 
ug/1 

Surf. 

ug/1 
Hg 
ug/1 

Pb 
ug/1 

Cd 
ug/1 

Zn 
ug/1 

Cu 
ug/1 

i 
Cr 

Total 
ug/1 

Cr+6 

ug/1 

Fe 

ug/1 

Ag 

ug/1 
As 

ug/1 

Se 

ug/1 

/ £t2.(i>L %?0S 11.17? 

/3^/32 9.0^/Sd 33 $53 

i 1 I i t 
1 
] 1 i i ! 

| 
| 
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National Water Summary — P Rico 367 

PUERTO RICO 
Ground-WafiKResources , I >3 

Ground water, which is an important resource in Puerto 
Rico, constitutes about 22 percent of the total water used on 
the main island. On the south coast, 50 percent of the water 
used is withdrawn from aquifers. Along the north coast, wells 
supply about 20 percent of the domestic, commercial, and 
industrial water demands. During the last 10 years, develop­
ment of ground-water sources for public-water supply has 
increased at an annual rate of about 5 million gallons per day 
(Mgal/d). In the near future, the amount of ground water 
used for public supply may surpass the amount used for 
irrigation. Ground-water resources supply most of the water 
requirements for the pharmaceutical and the electronics indus­
tries, the two largest industrial employers. Ground-water 
withdrawals in 1980 for various uses and related statistics arc 
given in table 1. 

GENERAL SETTING 
The geology of Puerto Rico is characterized by a complex 

central core consisting mostly of volcanic and intrusive rocks 
that are flanked on. the north and south by clastic sediments 
and limestone. The volcanic rocks are predominately ashy 
shale, agglomerate, and tuff, most of which are thoroughly 
indurated. Clastic sediments, which are composed predomi­
nately of poorly sorted mixtures of gravel, sand, and finer 
materials, predominate along the south coast where a series of 
coallesced alluvial fans has formed a coastal plain that aver­
ages 3 miles (mi) in width and extends eastward a total of 38 
mi from Ponce. The limestone has been eroded in most parts 
of the south coast. At the north coast, the limestone has been 
subjected to extensive dissolution, which has produced a 
mature karst topography. 

Recharge to the aquifers in Puerto Rico, including the 
offshore islands, is derived mainly from precipitation. Aver­
age annual rainfall is 75 inches (in.) on the main island but its 
location within the northeast trade winds and its mountainous 
interior influence the areal distribution. Near the coast on the 
north shore, annual average precipitation is 60 in.; it increases 
to 100 in. at the divide and decreases to an average of 35 in. 
along most of the south shore. The offshore islands receive an 
average annual rainfall of from 40 to 45 in. About 55 percent 
of the average annual rainfall is lost to evapotranspiration on 
the main island, and as much as 95 percent, on the offshore 
islands. Depending on local geology and physiography, re­
charge to the aquifers ranges from as much as 20 in. in the 
north-coast limestone belt to 5 in. or less in the alluvium-filled 
areas of the south coast and on the island of Vieques. 

PRINCIPAL AQUIFERS 
The principal aquifers in Puerto Rico arc the North Coast 

limestone aquifer, the South Coastal Plain aquifer, the alluvi­
al valley aquifers, and the Espcranza and Resolucibn Valley 
aquifer (on the island of Vieques). These aquifers are de­
scribed below and in table 2; their areal distribution is shown 
in figure 1. 

Water quality of Puerto Rico's principal aquifers general­
ly is suitable for most uses. Ground water is of a calcium-
bicarbonate type in most areas, and contains dissolved-solids 
concentrations ranging from 200 to 500 milligrams per liter 
(mg/L). However, the Espcranza and Resolution Valley 

Table 1. Ground-water facts for Puerto Rico 
[Withdrawal daia rounded to two significant 'gin .i! may not add 

to totals because of independent rounding. M <?tti/d = million 
gallons per day; gal/d = gallons per day. So-<& Sollcy, Chase, 
and Mann, 1983] 

Population served by ground wan • :0 

Number (thousands) • - - '- 853 
Percentage of total population ... 26 
Prom public water-supply systems: 

Number (thousands) - .... 640 
Percentage of total population .... 20 

From rural self-supplied systems: 
Number (thousands) .... 213 
Percentage of total population- ----- . . , . 6 

Freshwater withdrawals, 1980 

Surface water and ground water, total (Mgal/d) - ... 1,100 
Ground water only (Mgal/d) " .... 246 

Percentage of total .... 22 
Percentage of total excluding withdrawals fot 
thermoelectric power - - - - - - 35 

Category of use 

Public-supply withdrawals: ' 
Ground water (Mgal/d) - .... 75 
Percentage of total ground water- ----- ... 30 
Percentage of total public supply- - - - - .... 22 
Per capita (gal/d) - - - - .... 117 

Rural-supply withdrawals: 
Domestic: 

Ground water (Mgal/d) .... 18 
Percentage of total ground water - - - - - - - - 6 
Percentage of total rural domestic - - - .... 42 
Per capita (gal/d) .... 85 

Livestock: 
Ground water (Mgal/d) .... 3.0 
Percentage of total ground water - - - - --...] 
Percentage of total livestock - .... 50 

Industrial self-supplied withdrawals: ' 
Ground water (Mgal/d) - .... 57 
Percentage of total ground water .... 23 
Percentage of total industrial self-supplied: 

Including withdrawals for thermoelectric p< • - - - - 3 
Excluding withdrawals for thermoelectric pi .... 21 

Irrigation withdrawals: 
Ground water (Mgal/d) .... ]00 
Percentage of total ground water .... 40 
Percentage of total irrigation .... 34 

aquifer in Vieques contains a sodium bicaiT>pi«K.water with a 
dissolved-solids concentration as high as 7(V rnj-'l... Excessive 
iron (0.14 mg/L) and manganese (1.4 mg. L) micentrations 
are common in wells on the cast coast cfr main island 
(G6mcz-G6mcz and Guzman-Rios, 1982). Saltwater upcon-
ing and intrusion arc potential threats through ml the coastal 
areas but do not represent a general water-i uA-'ity problem at 
present. The main water-quality problem . pp .us to be con­
tamination by organic compounds. In I"83 wells in three 
public-supply well fields that were found P btcontaminated 
with volatile organics were closed (( u2 ian-Rios and 
Quinones-Marquez, 1984); two of the weh ft wis lapped the 
North Coast limestone aquifer and the otlu- topped the South 
Coastal Plain aquifer. 
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PR ENVIRONMENTAL QUALITY BOARD 

SUPERFUND PA/SI PROGRAM 

Ref. 4 

PERSONAL INTERVIEW NOTE 

CONTROL NO: 
PRD 987379344 

DATE: 
May ,1992 

TIME 
133(1 

DISTRIBUTION: B and B Woodtreating and Processing II 

BETWEEN: 
Genuro Torres Le6n 

OF:PREQB Emergency 
Response Office 

PHONE: (809) 
766-2823 

AND: Jorge L. Quinones Pizarro 

DISCUSSION: B and B Woodtreating II Visit 

Mr. Genaro Torres said that he performed an inspection to the site due to a 

complaint of dead fisher in the Blasina creek. The day of the inspection he found a dike 

and a septic tank filled with a green colored water. Also in the creek he found many 

solid wastes and CCA concentrate containers. He also mentioned that in one occasion 

was told about two local childrens who used the dike as a swimming pool. 

There are photos and a written report from the inspection but he couldn't found it. 
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I^^MOSEJB & B Lumber, Corp 1 0 1 - 2 3 4  
2 1 3  

P.O BOX 3849 
HAT O  R E V  S T M . , PUERTO RICO 00919-3849 
TEL. (8091 782-9446 - PAX (809) 793-7725 

DATE. 

CHECK NO. 

UASfQ 29, 

1  9 9 " 1  

.19 90 

PAY : , E 2.-4Q&&H-- Ope n  
mmzmms. 
2400.00 3 

TO 
THE 

ORDER 
OF 

METRO POZO, IUC. 

AUTHORIZED SIGNATURE 

COPY NOT NEGOTIABLE 
Banco ^ 
Santander Puerto Rico 
SucuruJ DoFloral Perk Hato Rey, Puerto Rico 

« : •  e  i s o  a  n :  • • e . - o o u  ? a  a « *  
AUTHORIZED SIGNATURE 

5-29-90 PAGHAV0 FACTUM 00001 POP COHCEPTO VE TRANSPORTACIOH VE 
AGUAS VE QfflUICiS PAPA LA PLAMTA EH CATAfJQ •2400.00 

CTA. 421 

1 2 2 " 7  



^O. INC. 
.-.0. BOX 4909 

CAROLINA, P.R. 00628 

PH. 762-1230 

L S a i n t  J u s t  I  n  d  .  P a r  
D  S a i n t  J u s t ,  P  .  H  .  
T 
0 

SLSMN ORDER NO. ORD. DATE 

INVOICE 

S 
H 

I 
P 

T 
0 

SHIPPED VIA 

5 - 2 1 - 9 0 V e r b  a  L  
ITEM/DESCRIPTION/SERIAL NO. 

TERMS INVOICE NO. 

C . 0 . D . 0 0 0 0 1 

UNIT PRICE 

0 5 / 2 .1 / 9 0 

T r a n s p o r t a c i o n  d e  a g u a s  d e  c l i i  m i c a s  p a r a  s e r  t r a t a -
d a s  e n  l a  p l a n t a  d e  t r a t a m i n e t o s  d e  B & B  e n  C a t a r i o .  

S O , 0 0 0  g  a  d >  o  n  e  s  d e  a g u a s  t r a n s p o r t a d a s .  P  : • >  0  .  0  3  £  p o r  g a l  

0 0 , 0 0 0  @  $ 0 . 0 3 £  $  2  , 4 0 0 .  0 0  

PLEASE RETURN THIS 
PORTION WITH YOUR 

PAYMENT 
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. oZOS SEPTICOS 
SERVICIO Y MANTENIMIENTO DE PLOMERIA 

Ave. Campo Rico GP 11 • Urb. Country Club, R(o Piedras, P. R. 00924 

P.O. Box 4909 Carolina, P.R. 00628 

Tels. Country Club: 750-1000 
762-4142 

Tel. Bayamon- 787-3147 

SU RECIBO OE PAGO 

CLIENTE 

AG° f) I FECHA 
 ̂j) UwOi) 

OIRECCION/ \'£ • (yMb/rLCAObHM fc/dfrL , ftA7/tO~o 

Tels. Rio Piedru: 769-5467 
768-2833 

DESCRIPCION OALONES 

POZO WAAO/ I i)£ "/Maui 

itm T 
£ 

'St 
PLANTA DE TRATAMIENTO : 

CISTERNA : 

OTROS: 

Condiciones de pago: OE C0NTA00 TOTAL ^ 

NOTA: No fume sin antes leer y examinar e! contenido de este documento. Su fir ma 

al final indica que Usted esto conforme con la labor reaiizada, la cual debera pagar en 

efectivo y en el acto al terminar el trabajo. De hacer pago con cheque Usted se compro 

fnete a no impedir el pago del mismo. Si )o hiciese o si dicho cheque resultase sin 

Usted pagara los dafios mas gastos, costos y honorarios de abogaefos en/£aso 

cion judicial o extrajudicial. 

Acepto Conforme: ^ 

Servteio Sanitario Publico - A toda la itla, Limpiamos Plantat djrfre 
Trampai de Grata - Cittarnat y Otros 

ratamientos 



. ̂ ZOS SEPTICOS 
SERVICIO Y MANTENIMIENTO OE PLOMERIA 

Ave. Campo Rico GP 11 • Urb. Country Club, R(o Piedres, P. R. 00924 

P.O. Box 4909 Carolina, P.R. 00628 

Tels. Country Club: 750-1000 
762-4142 

SU RECIBO OE PAGO 

Tel. Bavamon 787-3147 Jels. Rio Piedres: 769-5467 
768-2833 

CUENTE 

0 OE PAGO . ccrua / /\ \ 

M ft liloi.D 
H if» 

O I R E C q i O N  Mi'ZtiMltp&eu, fuJAi. HATMH 

OESCRIPCION 

POZO mmo u 'I/IAMUB 

GALONES COSTO 

PLANTA DE TRATAMIENTO : 

CISTERNA : 

OTROS 

_L 
Condiciones de pago: DE C0NTA00 TOTAL ^ 

NOTA: No firmt sin antes leer y examinar el contenido de este documento. Su firnu 

al final indica que Usted esto conforme con la labor realizada, la cual debera pagar en 

cfectivo y en el acto al terminar el trabajo. De hacer pago con cheque Usted se compro— 

mete a no impedir el pago del mismo. Si lo hiciese o si dicho cheque resultase sin fondp*'/ 

Usted pagara los danos mas gastos. costos y honorarios de aboggvos en c>so de reclai 

cion judicial o extrajudicial. 

Acepto Conforme:,. 

Servicio Sanitario Publico — A toda la isla, Limpiamos Ptantas dcYrat 

Trampas da Grata - Ctrtarnas y Otros 
ratamientos 



.-oZOS SEPTICOS 
SERVICIO Y MANTENIMIENTO DE PLOMERIA 

':~3 Ave. Cimpo Rico GP 11 • Urb. Country Club. Rio Piedrtt, P. R. 00924 

P.O. Box 4909 Carolina, P.R. 00628 

Tels. Country Club: 7 50-1000 
762-4142 

Tel. Bayamon 787-3147 

SU RECIBO OE^AGO 

CUENTE 

OIRECCION 

°fT" 0 1 ^ /U . 

Atfr, FajhewcPn>(M FmIac 

Telv Rio Piedrtt: 769-5467 

768-2833 

DESCRIPCION 

M ifiPQtJp: 
GALONES COSTO 

'nifihki-ei) p m i%t 
PLANTA DE TRATAMIENTO : ^ 

i-

CISTERNA : 

OTROS 

Condiciones de pago: OE C0NTA00 TOTAL t 

NOTA: No firme sin antes leer y examinar el contenido de este documento. Su firma 

al final indica que Usted esto conforme con ia labor realizada, la cual debera pagar en 

efectivo y en el acto al terminar el trabajo. De hacer pago con cheque Usted se compro— 
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M i s n . l - I . A N K O I I S  I N V E S T I G A T I O N S  SMO 

MAP l-:!.i; 

CORRELATION OF MAP UNITS 

i  Qbr  Qs m sir 
nconformity 

Qa 

Tay 

;_Tagfe 
Tc • 

nconformilv 

Holocene and Pleistocene 

| Pleistocene to Miocenet?) 

Miocene 

Miocene and Oligoccne 

Eocene(?) and Paleocene 

Paleocene 

Paleocene and (or) 
Upper Cretaceous 

Upper Cretaceous 

QUATERNARY 

TERTIARY 

CRETACEOUS 

DESCRIPTION OF MAP UNITS 
ARTIFICIAL FILL (HOLOCENE AND PLEISTOCENE)—Material 

from various sources hauled in and dumped in low, swampy 
places to provide foundations tor-nousing and industrial 

development 
BEACH DEPOSITS (HOLOCENE AND PLEISTOCENE)—Fine to 

medium sand on beaches and coastal dunes; composed largely 

of rounded shell fragments mixed with minor quantities of fine 
quart?, grains and fine grains of volcanic rock 
fragments. Generallv less titan 10 in thick 

BEACH DEPOSITS (HOLOCENE AND PLEISTOCENE)—Sand 
on beaches and abandoned beach ridges composed largely of 
fine quartzgrains mixed with minor quantities of shell fragments 
and volcanic rock fragments. Grains of magnetite 
concentrated in thin lenses at the mouth of the Rio Grande de 
Loiza (Guillou and Glass. 1957. p. 2S1. tables I. 2. plate 
15). Getteraliv iess than 10 m thick 

BEACH ROCK (HOLOCENE AND PLEISTOCENE)—Beach 
sand, predominantly com posed of si tell fragments cemented by 

caicium carbonate. Gencraiiy I m or :ess '.nick 
SWAMP DEPOSITS (HOLOCENE AND PLElSTv^ENE)—Sandy 

muck anc: clave;; sand; some areas unecrtnm-n'O peat (Roberts 
,:i!(! otnets. 1942k >Uien. ot trie area ww anverari hv artificial 
;:!i (an was onumaiiv .swarnn oem/su k'neraiiv less titan 

SO m thick 
ALLUVIUM AND RIVER-TERRACE DEPOSITS (HOLOCENE 

AND PLEISTOCENE)—Sand. ciav. and ^.UKIV day: beds of 
.-.and containing gravel at sides ot Em Grande de 

Loiza. Thickness vanabie. possibiv as great as 101) in 

SILICA SAND (HOLOCENE AND PLEISTOCENE)—Very pure 
quartz sand, generally more than l"ll) percent silica (Meyerhotf 

and brazier, !l)'15!, Inn ioc.illv -I'liiaiir. organic 

mallet. Ihuleiiain neai la Oet.uiiii!»• ; Miaiei i i.n v cl.u/ 

lorntei'iy used in the manufacture oi n*n.u < >M.x lile (Cudilla. 
1958). Thickness ranges from 1-5 m 

EOL1ANITE (HOLOCENE AND PLEISTOCENE)-Friable to 
consolidated, crossbedded calcareous eoiian sandstone 
composed of fine to coarse grains <»t -iieli fragments and 
quartz. Maximum thickness about 20 m 

GEOMORPHOEOGIC NOTES 
The boundary between the interior highlands of Puerto Rico a 

the northern-coastal plain is just north of the southern bottler n:-' 
Carolina quadrangle. The rocks in the interior highlands con-, 
largely of volcanic and inlrusive rocks and assented sediment, 

rocks (Pease, 1968 and Seiders. 1971); these are oi Fa 
Cretaceous to Eocene age. North of the boundary the coastal pi;-
consists largely of alluvial deposits and limestone. 

The Rio Grande de Lotza. which has the largest drainage basin 
Puerto Rico, flows from the hilly interior into the northern ecus 
plain ai the southern edge of the quadrangle. The headuaj. :-
the river are in intrusive rocks, largely quartz diorite of the 5 
Lorenzo- batliolith, which have weathered to clayey gun. 
sand. Hence the flood plain of the river is underlain by ailuvit-
composed largely of quartz sand, but containing cobbles of ;v 
d.'tiv.-d from the formations through which the river flows on its 

n< 'ith fiom the batliolitli. 
The river has had a complex Quaternary history in the cca.-

piain. Apparently it first flowed northward from Carolina ber.v-: 
the alluvial fan and terrace deposits of barrio Sabana Abujo and a 
limestone hills of barrio Hoyo Mulas. The river entered the r 
near Boca de Cangrejos, as is shown by the deposits of fine y.a 
sand that form the beach toward the southwest. Eventua= 

deposition of the abundant sediment filled this channel, and the :i-
was diverted to the east and flowed in a complicated ?cr:m: 
meanders, partly through the limestone hills northwest oi 
Barbara. The old courses of the river me now mark-w 
ihui i: I' 1 meanders aiui ox-how Inkex 

Eventually all distributaries flowing toward Rrx-n de Cuum-
were blocked by silting and the river was again diverted eastward 
the vicinity of Canovanasand Santa Barbara, where it now Hows: 
remarkably straight course north to the coast at Loiza Alclea. As 

"the aiv-.i .vasrof-Boca de Cangrejos the beach deposits m-ar i.o 
Aklea are composed of quartz sand brought in by the river. Qua 
is very rare in the deposits along the Playa de las Tres Paltnitas. t 
beach between Punta Vacia Talega and Boca de Cangreios. wlvcr 
composed largely of finely ground shell fragments. 

The straight course of the river from Santa Barbara to the co, 
has never been satisfactorily explained. The earliest map.-
Puerto Rico, made in the seventeenth century, show the river with 

present course; and there is no record ot straightening the channel 
the river, so apparently the straight course isa natural one. Natu 
levees on both sides of the river rise about 3 m. Swamp Eep'" 
i >: i I >"lh sides i >f the river me i.ig'f >ons that have been graduaite si it 

.is the river overflowed its natural levees during floods, leaving o: 
Lnguna la Torreciila and Laguna de Piriones as remnants. 

In o mtrnst to the Rio Grande de Loiza. Quebrada Blasma flow 
northward in a meandering course until it was straightened 
dredqing in the early 1960's in order to drain its flood p!n;r. 
housing projects. 

ECONOMIC AND ENGINEERING GEOLOGY 
The "iiiu metalliferous deposits observed in my 

. uiariraiwlc are small quantities of magnetite conccntrat-. : • 
•ens* *s in uuanz beach sand at the mouth of the Rio ; caivae v.. 
•milkmi unci Glass. 1.957. p- 281. labies 1. 2. niate l~u 

• -utamw; 14 oercent magnetite, ar.a otner thin tense-
' The lense*-i'."i-n. ;i'iwever. : -

- • • • .  i : .  onxti iuie  . m - - X U K  'ii.ii • resource 
...nee quantities art: avaiiuni.- • sucn : • 

• la*', .Milestone. tinaik. -anti .mo Grave!, ana re-.":. • . 

:\ tieposit of duv used -.it i .a '..eramica terrace 
d e s c r i b e d  b v  C a d i l l a  ( 1 9 5 8 ) .  A n o t h e r  m u c i n  M I  

I ii iv.ihiv Miiuibie tor bucks. en ipx out .iiihe side o: Pin-
' I i.m """-.I '.«niihw«".f ol iht- |'I.'/. i at Canovawr. 



1-ilGH TERRACE AND ALLUVIAL-FAN DEPOSITS 
iPLEiS TOCENE TO MIOCENE?)—Mostly sanrfv clay and 
davey sand containing a few pebbles of vnleanie r. "'I; North 
.md south of I .os (.eirns del Com.uid.Mit>'. lh>- nlluvi.il I.in 

deposits contain many angular imgim-m . .»! silt 
stone. Generally less titan 10 rn thick 

AYMAMON LIMESTONE (MIOCENE)— White -.-re pale 
orange, locally pale-yellow and gravish-pinK. massive to 
thick-bedded, very pup'' fossilifcrous limes;.-a;kmi.'rally 
indurated on surface by secondary cementation into finely 
crystalline rather dense limestone. Contains thin lenses of 
calcific dolomite on the westernmost limestone bill .it l.njza 
Aldea. Commonly solution riddied and weathered on surface ' 
into dense limestone having abundant sharp spires many 
centimeters high. Exposed thickness 50-100 m 

AGUADA LIMESTONE (MIOCENE)—Alternating beds of 
indurated, slightly quartziferous, very pale orange to pink, fine 
calcarenite and grayish-orange to very pale orange clavey and 
chalky limestone: some beds of soft sandy marl-* 
stone. Thickness about 50 m 

CN3AO FORMATION (MIOCENF. AND OLIGOCENEJ-Rubbly 
sandy very pale orange to grayish-orange limestone 
interbedded with gray sandy clay and fossiliferous calcareous 
claystone. Composition of lower part is similar ro adjacent 
pebbly sandy clay in high terrace deposits (QTt). Thickness 
about 35 m 

RIO PIEDRAS SILTSTONK (EOCENE? AND PALEO-

('END—Well-stratified. thin-bedded, partly luminal.-d. mostly 

tuffaceous sillslone and fine-grained sand-a. hi.-. In fresh 

exposures the formation is medium gray, hut in mi k-\ • mlcrops it 

is weathered to yellowish, reddish, and qieenisn gray and 
brown. Local layers of yellowish-brow:; crumbly 
e.iay. Thickness 200-700 m 

' - JARACANAL FORMATION il'ALHOCKNE} C...m,- purplish 
or reddish-gray basaltic flow breccia, generally weathered to 
clayey sand containing abundant grains of horn­
blende. Pinches out toward east. Thickness n.270m 

GLJARACANAL l:ORMATION. LIMESTONE MEMBER (PALEO­
CENE)—Medium- to thick-bedded, medium-light-oray 
limestone containing abundant algal fragments. Thickness 
about 10--20 m 

INTRUSIVE ROCKS (PALEOCENE AND ;OR) UPPER 
CRETACEOUS)—Quart:: diorite. light-gray rock eoniaitting 
phenocrysts of plagioclase and quant:; in southeast corner of 

•quadrangle includes coarx-p-nrameri diabase raid diabase 
porphyry, probabiy a sili. May induce soim- u.openy 
belonging to Martin Gonzalez Lava 

MONACILLO FORMATION (UPPER CRETACEOUS'.—Volcanic 

mudstone and sandstone, generniiv reridisn crw Ourcrons 

q-rnvisn-orame milestone ana siitstonv. wra-num atr ectiv by Rio 
Piedrns Siitstone. ThicKness'u-LOU n; 

FR.AiLES FORMATION. LEPROCOMIO MUDSTONE MEMBER " 
(UPPER CRETACEOUS}—Thin- to tnick-beooco medium-
gray calcareous muristone, Thickness ROO-'HH) m 

l-RAILES FORMATION (UPPER CRETACEOUS)—( hayish-green 
medium- to very thick bedded volcanic sandstone, in pan 
pebbly, and fine to medium volcanic breccia. Thickness 
700-800 m 

LIMESTONE 
Fluid dense algal limestone of the Guaracanal Formation crops 

out south of Route 3 in a narrow belt from 1.5 to 2 km west of the 
plaza at Canovanas and on the south side of a ridge about 2 km east 
of the plaza at Carolina and immediately north of the Rio Grande de 
Loiza. 1 his limestone will make excellent concrete aggregate and 
is pure enough to be used as a source of lime. 

The Avmambn Limestone consist'; largely of soft chalk, but most 

»»l il v. vciy |*u11* calcium I UIIMUI.IIC thai has been dissolved ul the 
surface .md leprecipilaled as a carapace of very hard dense 
limestone. I he surface case-hardened part can be excavated and 
used as fill or as terrazo chips, but the softer parts, soon reached in 
luxuries. are not suitable. The entire unit is suitable for the 
manufacture of high-quality lime, except for some thin lenses of 
calcific dolomite present on the westernmost hill at Loiza Aldea. 

FILL 
The Aguada I. imestone consists of fUMO m of alternating beds of 

rattier tough, slightly earthy limestone and of very calcareous sandy 
claystone. This limestone makes very good fill and has been used 
as road metal on many of the canc-riuid roads. 

I he thin-bedded Rio PiedrasiSiltstonc that forms the Cerros del 
Comandante in barrio San Anton has been extracted from several 
quarries for coarse fill. 

RAND AND GRAVEL 
Virtually unlimited supplies of sand and gravel are available in the 

alluvial deposits of the Rio Grande tie Loiza in the area bounded by 
Carolina. Floyo Mulas. and Canovanas. Sand and gravel have 
been excavated extensively in the valley south of Carolina. 

The low dunes south of the beach between Punta Matdonado and 
Punta Vacia Talega have been excavated as a source of building 
sand, but the quantity is limited. This sand is composed principally 
i  ' I  MI . - ! !  f ragments .  

I .urge quantities of quartz sand are available in the beach ridges 

located more tli.m a kilometer inland in the area.south of Punta 

Vacia Talc-go. Additional huge quantities of somewhat, 
carbonaceous sand are found in the long ridge about 600 m south of 
Punta Maliimiado. in rhe ridges south of Piriones. and at Islore de 
.liian Pen-/ 

INUNDATIONS 
Ail areas of die quadrangle shown as underlain by alluvium or 

swamp are •••uhiect to frequent iioocis. 
I he .uens oi alluvium at the sidesoi the Rio Grande de Lorai 

between Canovanas and Loiza Aldea arc natural ievees. They arc-
higher than land farther from the river, but thev are forme;; by me 
denosit of alluvium from the nver waters during high floods when the 
v e l o c i t y  o f  t h e  f l o o d  w a t e r  d r o p s  a s  t h e  r i v e r  s p r e a d s  b e y o n d  » x  
channel. These strips of higher kind are particularly suscercribie to 
flor Ming. 



rpnlic, °N' LAVA FLOWS i UPPER CRETA-
asalBcit0 andesitic pillow/ lava 

MARTfN GON2AI.E& LAVA (UPPER CRETACEOUS )-

Grayish-green lo dusky-green flbrphyrilic andesitic basalt 
containing abundant phenocrysts of plagioclase; includes some 
interbedded volcanidastic rock. Some of material mapped 

as intrusive rock in ihe southeast corner of the quadrangle may 
actually be Martin Gonzalez. Thickness 0-30(1 m 

Contact—Approximately located 

Fault-Approximately located: doited where concealed: queried 

where doubtful. U. upthrown side; 0. downthrown 
st e. Arrows show direction of relative movement 

otnke and dip of beddimj. Dip value shown 
Sand and yravel pit 
Quarry 
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PR ENVIRONMENTAL QUALITY BOARD 

SUPERFUND PA/SI PROGRAM 

Ref. 12 

TELECON NOTE 

CONTROL NO: 
PRD 987379344 

DATE: 
April 29, 1992 

TIME 
0859 

DISTRIBUTION: B and B Woodtreating and Processing II 

BETWEEN: 
Mr. Lucindo Ortiz 

OF: PRASA 
Water Production Area 

PHONE: (809) 
756-2534 

AND: Jorge L. Quinones 

DISCUSSION: Wells in San Juan Area 

The Manuel A. Perez 1, Manuel A. Perez 2, Truman, Miguel Such, Universidad I 

and Universidad 2 wells are not in service. 
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PR ENVIRONMENTAL QUALITY BOARD 

SUPERFUND PA/SI PROGRAM 

Ref. 13 

TELECON NOTE 

CONTROL NO: 
PRD 9X7379344 

DATE: 
April 29, 1992 

TIME: 
0X59 

DISTRIBUTION: B and B Woodtreating and Processing II 

BETWEEN: 
Pedro Hernandez 

OF: PR AS A. Carolina 
Engineering Dept. 

PHONE: (X09) 
257-31X0 

AND: Jorge L. Quinones 

DISCUSSION: Wells in Carolina Area 

Jardines de Carolina, Villa Fontana I, Country Club, Saint Just are not in service. 

Villa Fontana II well is used only during emergencies. The last time this well was used. 

During the hurricane Hugo emergency two years ago. At his time Villa Fontana II well 

lack pump. 
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PR ENVIRONMENTAL QUALITY BOARD 

SUPERFUND PA/SI PROGRAM 

Ref. 14 

TELECON NOTE 

CONTROL NO: 
PRD 9X7379344 

DATE: 
January 23, 1992 

TIME: 
10:35 AM 

DISTRIBUTION: B and B Woodtreating 

BETWEEN* 
Mr. Lucindo Ortiz 

01 :PRASA San Juan 
Water Production 
Department 

PHONE(809) 
250-126X 

AND: Jorge L. Quinones 

DISCUSSION: 
Status of drinking water wells in San Juan Metropolitan Area 

Mr. Ortiz said that the only well used in the San Juan Metropolitan Area is 

Las 400 (masas) well, located in Carolina city, but only during emergencies. 

All other wells in metropolitan area are out of service; stand-by or used 

occasionally only to inject chlorine to the water in the public water systems, 

and regularly are not connected to the systems. 
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PR ENVIRONMENTAL QUALITY BOARD 

SUPERFUND PA/SI PROGRAM 

Ref. 15 

TELECON NOTE 

CONTROL NO: 
PRD 9X7379344 

DATE: 
January 22, 1992 

TIME: 
10:05 am 

DISTRIBUTION: B and B Woodtreating and Processing 

BETWEEN: 
Dr. Nicolino Liberatore 

OF: PRASA 
San Juan Area 

PHONE: 
758-4585 

AND: Jorge L. Quinones 

DISCUSSION: Wells in the San Juan Metropolitan Area 

The metropolitan area do not depend on drinking water coming from wells. 

They are used only as back-up or during emergencies. 
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AUTORIDAD DE ACUEDUCTOS Y ALCANTARILLADOS 

OFICINA RECURSOS DE AQUA 

INVENTARIO DE POZOS 
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PRASA FILTER PLANTS 
AND INTAKES IN PUERTO RICO 
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FLOOR 
OESIGf (PROD WATEF FLOOR 
DESK-(PROD WAT! FLCC: 
PES'..: ELEV CAPAI 

ELEV.(MTS.) 

ELEV.(MTS.)-

BOTT M ELEV.(MTS.) WAT; t ELEV. (MTS.) 
DES1' N CAPACITY(G.RMJ FLOCR ELcV. (MTSJ 

OES FLOl 

MTS.) 
ITV(M.G.) 

R ELEY.(MTS) 
04-TR-I0 

j 

CEORO ARRIBA 

FACILITIES LEGEND 
DESIGN CAPACITYIMGDV (PHODUCTION(M.GJJ) WATERlELEV. (MTS.) ELEV. (MTS.) 

CAPACITTIMG.DJ/ ICTION1M GO.)) 
ELEV. (MTS) 
CAPACITY (M.G.DJ/ ICTION(M.G.O)) 
ELEV. (MTS) 

N CAPACITY(G.PM.) 

N CAPACITY(G.PM) 

Partial Plant 

Package Plant 

Filter Plant 
Well 
Tank 
P=PNEUMATIC H- RESF® VOIR 

Inline Booster 
Pump Station 
Pump Station 
Facility Number 
Facility Name 

-TANK' CAPACrTY(UG) 

-oco-
w 

—©— 

BOTTOM ELEV.(MTS) 

-PUNP STATION- T^nl, p IDESIGN CAPACITY(GP.M)ianiS Cj 
FLOOR ELEV.(MTS) Pump Station WATER ELEV.(MTS) 

Raw Water Pipe 
Distribution Pipe 
Pressure Reducing Valve 
ELEV.(MTS) 

Open Valve 
Closed Valve 
Intake 
WEIR ELEV (MTS) 

Intake S Pump Station (at Intake) 
WEIR ELEV.(MTS) 

— Dam or Tank) 

BASE MAP LEGEND 

nx» o 
F=L™F=iZF3Z: 

SCALE 1:20000 o 
1000 ?000 4000 5000 6000 7000 FEET 

CONTOUR INTERVAL 10 METERS 
DATUM !S MEAN SEA LEVEL 

ROAD CLASSIFICATION 
Primary highway, all weather. Light-duty roaJ. all weather, 
hard surface " improved surface .=___ 
Secondary highway, all weather. Unimproved road, fair cr dry-
hard surface wea 

) Insular r 
her 
:ute 

QUADRANGLE LOCATION 
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| — DO NOT REMOVE 

PUBLIC WATER SUPPLIES IN PUERTO RICO, 1983 

U.S. GEOLOGICAL SURVEY 
OPEN FILE DATA REPORT 84-126 



Figure 1. Geographic boundaries of municipios and U.S. Geological Survey code numbers. 
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Water Resources Data 
Puerto Rico and the 
U.S. Virgin Islands 

Water Year 1990 

::V tsla de 
Culebra 

Isla de Vieques 

St Thomas I 

St John i 

U. S. V ! R G i N 
I S L A N D S  

P U E R T O  R I C O  Saint C'oix I 

o*-

U.S. GEOLOGICAL SURVEY WATER-DATA REPORT PR-90-1 
Prepared in cooperation with the Commonwealth of Puerto Rico, 
the Government of the U.S. Virgin Islands, and other agencies 
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204 RIO GRANDE DB LOIZA BASIN 
50050300 QUEBRADA BLASINA NEAR CAROLINA, PR 

WATER-QUALITY RECORDS 

LOCATION.--Lat 18°23' 27", long 65°58'2£ 
housing area, and 1.2 mi (1 . 9 km) we 

DRAINAGE AREA.--2.96 mi1 (7 . 67 km1) . 

PERIOD OF RECORD.--Water years 1973 to 
WATER -QUALITY 

. DIS­
CHARGE, SPE­
INST. CIFIC 
CUBIC CON­
FEET DUCT­

DATE TIME PBR ANCE 
SECOND (US/CM) 

OCT 1989 
19. . . 1110 12 417 

DEC 
11. . . 1055 12 440 

FEB 1990 
05. . . 1105 7.5 478 

APR 
06. . . 1105 13 446 

JUN 
04. . . 1005 4.3 446 

AUG 
06. . . 1050 6.2 422 

HARD­
HARD­ NESS 
NESS NONCARB CALCIUM 
TOTAL WH WAT DIS­
(MG/L TOT FLD SOLVED 

DATE AS MG/L AS (MG/L 
CAC03) CAC03 AS CA) 

OCT 1989 
19. . . 140 0 43 

DEC 
11. . . - -

FEB 1990 
05. . . - -

APR 
06. . . 160 0 46 

JUN 
04. . . 

AUG 
06. . . 140 4 36 

PH 
(STAND­

ARD 
UNITS) 

7.50 
7.50 
7.40 
7.60 
7. 10 
7.80 

TEMPER­
ATURE 
WATER 

(DBG C) 

26.5 
25.0 
22 .5 
26.0 
26.5 
27 .0 

SODIUM, 
DIS-

MAGNE-
SIUM, 
DIS­
SOLVED SOLVED 
(MG/L (MG/L 
AS MG) AS NA) 

8.4 23 

TUR­
BID­
ITY 

(NTU) 

20 

38 
1.5 
7.0 
4.6 

21 

SODIUM 
AD­

SORP­
TION 
RATIO 

36 11 27 

OXYGEN, OXYGEN COLI- STREP­
DIS­ DEMAND, FORM, TOCOCCI 
SOLVED CHEM­ FECAL, FECAL, 

OXYGEN, (PER­ ICAL 0.7 KF AGAR 
DIS­ CENT (HIGH UM-MF (COLS. 
SOLVED SATUR­ LEVEL) (COLS./ PBR 
(MG/L) ATION) (MG/L) 100 ML) 100 ML) 

5.4 66 45 K71000 K14000 

4.4 52 46 K17000 33000 

4 . 8 54 15 220000 K160000 

6.4 77 33 210000 1800 

4.5 55 29 24000 2700 

5.5 68 10 20000 1500 

ALKA­
POTAS­ LINITY CHLO­
SIUM, WAT WH SULFATE RIDE, 
DIS­ TOT FET SULFIDE DIS­ DIS­
SOLVED FIELD TOTAL SOLVED SOLVED 
(MG/L MG/L AS (MG/L (MG/L (MG/L 
AS K) CAC03 AS S) AS S04) AS CL) 

4 . 1 14 0 <0.5 26 24 

- - 160 - - - — 

- - 200 - - - - - -

3 . 0 160 <0.5 20 36 

- - 180 - - - - - -

3.6 140 - - 24 27 

FLUO­
RIDE. 
DIS­
SOLVED 
(MG/L 
AS F) 

SILICA, 
DIS­
SOLVED 
(MG/L 
AS 
SI02) 

SOLIDS, 
SUM OF 
CONSTI­
TUENTS, 

DIS­
SOLVED 
(MG/L) 

SOLIDS, 
DIS­
SOLVED 
(TONS 
PBR 
DAY) 

RESIDUB 
TOTAL 
AT 105 
DBG. C, 
SUS­
PENDED 
(MG/L) 

NITRO­
GEN, 

NITRATE 
TOTAL 
(MG/L 
AS N) 

NITRO­
GEN, 

NITRITB 
TOTAL 
(MG/L 
AS N) 

NITRO­
GEN, 

N02+N03 
TOTAL 
(MG/L 
AS N) 

NITRO- NITRO­
GEN, GEN, 

AMMONIA ORGANIC 
TOTAL TOTAL 
(MG/L 
AS N) 

(MG/L 
AS N) 

OCT 1989 
19. . . 

o
 O 21 234 7.88 43 0.77 0. 13 0.90 0. 69 0.91 

DEC 
11. . . _ _  - - 69 0.71 0.09 0.80 0.20 1.7 

FBB 1990 
05. . . - - 19 1.26 0.24 1.5 1.2 0.90 

APR 
06. . . 0.10 25 256 9.20 32 1.08 0. 12 1.2 0.23 0. 87 

JUN 
04. . . - - 1 0.83 0. 17 1.0 0.61 0. 99 

AUG 
06. . . 0.20 30 240 4. 10 10 0.91 0. 09 1.00 0.22 0.98 

K = non-ideal count 



RIO GRANDE DB LOIZA BASIN 

S0050300 QOEBRADA BLASINA NEAR CAROLINA, PR--Continued 

WATBR-QUALITY DATA, WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990 

2 0 5  

DATE 

NITRO­
GEN, AM­
MONIA • 
ORGANIC 

TOTAL 
(MG/L 
AS N) 

NITRO­
GEN, 

TOTAL 
(MG/L 
AS N) 

NITRO­
GEN, 

TOTAL 
(MG/L 

AS N03) 

PHOS­
PHORUS 

TOTAL 
(MG/L 
AS P) 

ARSENIC 
TOTAL 
(UG/L 
AS AS) 

BARIUM, 
TOTAL 
RECOV­
ERABLE 
(DG/L 
AS BA) 

BORON, 
TOTAL 
RECOV­
ERABLE 
(OG/L 
AS B) 

CADMIUM 
TOTAL 
RECOV­
ERABLE 
(UG/L 
AS CD) 

CHRO­
MIUM, 
TOTAL 
RECOV­
ERABLE 
(UG/L 
AS CR) 

COPPER, 
TOTAL 
RECOV­
ERABLE 
(UG/L 
AS CU) 

OCT 1989 
19. . . 

DEC 
1 1 .  .  .  

FEB 1990 
05. . . 

APR 
0 6 .  .  .  

JUN 
04 . . . 

AUG 
0 6 .  .  .  

1 . 6  

1.9 

2 . 1 

1 .  1  

1.6 

1 . 2  

2.5 

2.7 

3.6 

2.3-

2 . 6  

2 . 2  

11 

12 

16 

10 

12 

9.7 

0.40 

0.74 

0.59 

0.53 

0.50 

0.45 

< 1 0 0  

< 1 0 0  

< 1 0  

2 0  10 

DATB 

IRON, 
TOTAL 
RECOV­
ERABLE 
(UG/L 
AS PB) 

LEAD, 
TOTAL 
RECOV­
ERABLE 
(UG/L 
AS PB) 

MANGA­
NESE, 
TOTAL 
RECOV­
ERABLE 
(UG/L 
AS MN) 

MERCURY 
TOTAL 
RECOV­
ERABLE 
(UG/L 
AS HG) 

SELE­
NIUM, 
TOTAL 
(UG/L 
AS SE) 

SILVER, 
TOTAL 
RECOV­
ERABLE 
(UG/L 
AS AG) 

ZINC, 
TOTAL 
RECOV­
ERABLE 
(UG/L 
AS ZN) 

CYANIDE 
TOTAL 
(MG/L 
AS CN) 

PHENOLS 
TOTAL 

(DG/L) 

METHY­
LENE 
BLUB 

ACTIVE 
SUB­

STANCE 
(MG/L) 

OCT 1989 - <x 10 <0.010 <1 0.05 
1 9 . . .  2000 5 350 <0.10 <1 

DEC 
1 1 .  .  .  

PEB 1990 
0 5 . . .  

A P R  «  c o n  . n  m  < 1  < 1  2 0  < 0 . 0 1 0  2  0 . 1 2  0 6 . . .  1 4 0 0  9  5 2 0  < 0 . 1 0  < 1  

JUN 
0 4 .  .  .  

AUG 
0 6 .  .  .  
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EST ADO LIBRE ASOCIADO DE PUERTO RICO / OFIC1NA DEL GOBERNADC 

'Junta 
QeCalidad 

rAmblentaj 

INVENTARIO DE USOS DE LOS CUERPOS 
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QUEBRADA BIASINA 

Nace la Quebrada Blasina en el Barrio CueVas del Municipio 
de Trujillo Alto. La quebrada y sus tributarios fluyen a travls 
de los municipios de Carolina y Trujillo Alto. 

La Quebrada Blasina tiene una longitud aproximada de 12.38 
kildmetros desde su nacimiento hasta su desembocadura en el Ocdano 
Atl&ntico. 

Recibe las descargas de las siguientes Plantas de Tratamiento 
de Aguas Negras: Vistamar, Villa Carolina, Jardines de Carolina 
y Round Hill. Recibe la descarga de la Planta de Filtraci6n Sergio 
Cuevas y las siguientes descargas industriales? Lederle Parentals, 
Interpace Lock Joint Pipe, Concreto Mixto y San Anton Baxters. 

En la quebrada hay una estacidn de monitorla de aguas super-
ficiales. 

I 
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D. Critical Wetland Areas: 
Twelve (12) critical mangrove swamp areas were identified along 
the coast of Puerto Rico, including Vieques and Culebra islands. 
These are: 
1. Martin Pena Channel. San Juan 

This area is located east of the San Juan Bay, delimited by the 
San Juan Central Park and the De Diego Highway by the north, and 
bordered by the Puerto Nuevo River along the south. 

It is constituted by the four mangrove tree species found in 
Puerto Rico. It serves as a habitat and sanctuary to different 
bird species. 

2. Pinones-Torrecilla Baia - Vacia Taleaa. Loiza: 

This area is located at the north of Puerto Rico, delimited by 
the Rio Grande de Loiza River on the west, and by the Isla Grande 
Beach Resort on the east. 
Being the largest mangrove swamp on the island, it is formed by 
the four mangrove tree species. It provides an excellent nesting 
area for endangered bird species. 

3. Rio Espiritu Santo - Las Picuas. Rio Grande: 

This mangrove area is located in the Rio Grande Municipality in 
the northeast of Puerto Rico. It is delimited by the Atlantic 
Ocean on the north, the Mameyes River on the east, Road #187 on 
the west, and by Barrio Zarzal of Rio Grande on the south. 

It is constituted by the four mangrove tree species, provides 
protection to submarine grass meadowlands (Thalassia) and to 
coral reefs near the meadowlands. It helps to minimize 
sedimentation, allowing coral growth. It has been designated as a 
critical wildlife habitat (Cardona & Rivera, 1988). 
4. Ant6n Ruiz River. Humacao: 
This area is located on the east of Puerto Rico, to the northeast 
of Punta Santiago in the municipality of Humacao. It is mainly 
formed by the red and white mangrove trees, and is part of the 
Humacao Forest, which was designated a National Reserve in 1986. 
It has been considered a wildlife sanctuary since 1984. 

5. Puerto Jobos-Punta Pazuelo-Caribe & Mar Nearo Kevs. Salinas 
Guavama 

This area is located on the southern region of Puerto Rico, 
between the Salinas and Guayama municipalities along the coast, 
south of the Aguirre Electric Plant. 
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APPENOI X  2  

U S E  C L A S S I F I C A T I O N  I N C L U D E D  I N  T H E  C U R R E N T  W A T E R  

Q U A L I T Y  S T A N D A R D S  R E G U L A T I O N  

C l a s s  S  A  

C o a s t a l  w a t e r s  w h o s e  e x i s t i n g  c h a r a c t e r i s t I c s  s h o u l d  

n o t  b e  a l t e r e d  I n  o r d e r  t o  p r e s e r v e  t h e  e x i s t i n g  n a t u r a l  

p h e n o m e n a .  ^  

C l a s s  S B  

C o a s t a l  w a t e r s  i n t e n d e d  f o r  u s e s  w h e r e  t h e  h u m a n  b o d y  

m a y  c o m e  i n  d i r e c t  c o n t a c t  w i t h  t h e  w a t e r  ( s u c h  a s  c o m p l e t e  

b o d y  s u b m e r g e n c e ) ;  a n d  f o r  u s e  i n  p r o p a g a t i o n  a n d  

p r e s e r v a t i o n  o f  d e s i r a b l e  s p e c i e s .  

C l a s s  S C  

C o a s t a l  w a t e r s  f o r  u s e s  w h e r e  t h e  h u m a n  b o d y  m a y  c o m e  

i n  i n d i r e c t  c o n t a c t  w i t h  t h e  w a t e r  ( s u c h  a s  f i s h i n g ,  

b o a t i n g ,  e t c . ) ;  a n d  f o r  u s e  i n  p r o p a g a t i o n  a n d  m a i n t e n a n c e  

o f  d e s i r a b l e  S p e c i e s .  

C l a s s  S D  

S u r f a c e  w a t e r s  i n t e n d e d  f o r  u s e  a s  a  r a w  w a t e r  s o u r c e  

f o r  p u b l i c  w a t e r  s u p p l y ,  a n d  p r o p a g a t i o n  a n d  p r e s e r v a t i o n  o f  

d e s i r a b l e  s p e c i e s .  T h e s e  w a t e r s  c a n n o t  b e  s a f e l y  u s e d  f o r  

p r i m a r y  a n d  s e c o n d a r y  c o n t a c t  r e c r e a t i o n ,  u n l e s s  t h e y  c o m p l y  

w i t h  S e c t i o n  2 . 2 . 4 . B . 1 0 .  
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CATEGORIES ANO SUBCATEGORIES OF MOHPOINT SOURCES 
AFFECTING THE WATERBOOIES 

Watershed and 
Waterbody IP's Categories and Subcategories 

PRNS 0001 Urban runoff 
North Coast (M/E) Land disposal 

-wastewater 
Other 

-natural 

PRES 0002 , Urban runoff 
East Coast (M/E) Land disposal 

-wastewater 
Other 

-naturaI 
-recreational activities 
- s p i I  I s  

Source unknown 

PRSS 0003 
South Coast (M/E) 

PRWS 0004 
West Coast (M/E) 

PREN 0008 
Laguna San Josd (M) 

PREN 0009 
Laguna Torrecilla (E) 

Urban Runoff 
Land Oisposal 

-wastewater 
- l a n d f 1 1  I s  

Other 
-natural 
-recreational activities 

Source unknown 

Urban Runoff 
Land disposal 

-wastewater 
Other 

-recreational activities 
-natural 

Urban Runoff 
-combined sewers 

Other 
- i n  p l a c e  c o n t a m i n a n t s  

Source unknown 

Urban Runoff 
Other 

- i n  p l a c e  c o n t a m i n a n t s  
Source unknown 
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Watwtiwd and 
Waterbody IP's 
PREN 0010 
Laguna Pi hones (E) 

PRSN 0017 
Laguna Tiburones (E) 

PRSN 0024 
Laguna Cartagena 

Quebrada de ios Cedros 
PRNC 0026 """ 
Quebrada de Ios Cedros (E) 

Quebrada del Toro 
PRNC 0027 
Quebrada del Toro (E) 

RTo Gua.lataca 
PRNR 0029 
RTo Guajataca (E/M) 

PRNL 0030 
Lago Guajataca (M) 

PRNR 0031 
RTo Guajataca (E) 

RTo Guajataca 
PRNR 0032 
RTo Guajataca (E/M) 

Categories and Subcategories 
Urban runoff 
Other 

- i n  p l a c e  c o n t a m i n a n t s  
Source unknown 

Land disposal 
- l a n d f i l l s  

Other 
- i n  p l a c e  c o n t a m i n a n t s  

Agriculture 
Land disposal 

-wastewater 
Other 

- i n  p l a c e  c o n t a m i n a n t s  
Source unknown 

Other 
-NaturaI 

Other 
-NaturaI 

Land disposal 
-wastewater 
- l a n d f 1 1  I s  

Agriculture 
-animal holding/management 

areas 

Agriculture 
-animal holding/management 
areas 

Land disposal 
-wastewater 

Agriculture 
-animal holding/management 

areas 

Agriculture 
-animal holding/management 

areas 
Urban runoff 

Quebrada Bellaca 
PRNE 0033 
Quebrada Bellaca (E) 

Other 
-NaturaI 
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Matershod and 
WntTbodv HP's 

Ouebrada Juan Mdndez 
PREC 009* 
Quebrada Juan Mdndez (M) 

Categories and Subcategories 

Urban runoff 
Land disposal 

-wastewater 

* luebrada San Ant6n 
REC 0093 ^ 

Quebrada San Antfin (M) 

Ouebrada Blaslna ^  
PREC 0094 
Quebrada Blasina (M) 

Rfo Grande de Loiza 
FREE 0095 
Rfo Grande de LoTza (E) 

Urban runoff 
Land disposal 

-wastewater 

Urban runoff 
Land disposal 

-wastewater 
Other 

-Nature I 

Urban runoff 
Agriculture 

-non irrigated crop production 
-animal holding/management areas 

Land d i sposaI 
-wastewater 

PREK 0096 
Caflo Gal iardo (E) 

PREK 0097 
Caflo Zequeira (E) 

PREK 0098 
Canal Machicote (E) 

PREK 0099 
Caflo Norberto (E) 

PREK 0100 
Caflo Carrasco (E) 

PRER 0101 
RTo Can6vanas (E) 

Other 
-nature I 

Land disposal 
-wastewater 

Agriculture 
-animal hoiding/managemente areas 

Other 
-nature I 

Other 
-naturaI 

Other 
-naturaI 

Other 
-naturaI 

Agriculture 
-non irrigated crop production 
-animal holding/management areas 

Urban runoff 
Land disposal 

-wastewater 
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CRITICAL COASTAL WILDLIFE AREAS 

1- Torrec i 1 1 a-Pi nones , Vacia Talega Complex (Loiza-Carul ma) M-l 

This site is located east of the metropolitan area of ban 
•Juan. More than 10,000 acres in area, its vegetation is 
dominated by mangrove -forests, but other plant communities occur, 
such as littoral woodland, -freshwater swamp and marshes, and 
coconut plantations. The Pinones State Forest portion of this 
large and complex area was designated a Natural Reserve in 1979. 
Several technical documents have been prepared -for this area. 
Information on water quality is found in Rodriguez (1981.', =•.n 
environmenta1 evaluation was prepared by Falacios (19ul). 
Details on the flora are contained in Del Llano et al . (198u>. 
The avifauna was summarized by Perez and Ferrer (1980). 

The Forest supports a diverse fauna including birds, 
reptiles, fish, and crabs, among others. We found four species 
of fiddler crabs. Reptiles are represented by several lizard 
species and a considerable population of the native fresh water 
turtle. The area is popular among fishermen, which harvest a 
number of species both for commerce and sport. 

At least 89 bird species have been recorded from the area 
(Perez and Ferrer 1980). The large variety of species ocurring 
in the area was evident during the field evaluation of this area. 
It supports a large number of herons and egrets, a considerable 
population of the Brown Pelican (FE), terns and.gulls. The breat 
Egret was observed nesting at Carmelita island. We also 
observed one individual of the Yellow-shouldered Blackbird v F E )  
foraging along with a number of Greater Antillean Grackles and 
Shiny Cowbirds. One pair of Blackbirds was later found nesting 
in the Forest's recreational area next to the administrative 
offices. The West Indian Whistling Duck (CT) and Masked Duck 
(CT) have been reported from the area by hunters (Perez and 
Ferrer 1980). 

A variety of migratory birds such as Waterthrushes, 
Kingfishers, Ospreys, and a variety of warblers are abundant 
during the winter months. During one of our trips to the area we 
observed one Double-crested Cormorant. This species is 
accidental in Puerto Rico. 

The construction of a bridge over the Loiza River and the 
widening and paving of road 187 connecting Loiza and Pinones have 
greatly increased vehicular traffic movement through the area. A 
sand dune was rebuilt by the U.S. Army Corps of Engineers to 
mitigate beach erosion, which intermittently occurs in a few 
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areas near the coast. Most o-f this sand dune was destroyed 0 / 
heavy seas in late 1987. 

Ref orestati on o-f the sand dunes and the placement of short 
posts to keep out off-road vehicles are some of the activities 
and improvements made by DNR personnel in the State Forest area. 
There is great pressure for development of large tracts of 
privately owned lands, especially in the eastern end of the 
Forest and the Vacia Talega sector. This has been the subject of 
heated debate in the Commonwealth's Legislature and represents 
the "greatest threat to the future of this magnificent Forest, the 
largest remaining mangrove forest of the Island. 

The area is under great pressure because of the recreational 
demands of a population pool of nearly one million people, 
residents of the San Juan metropolitan area. Current 
recreational demand is concentrated along the coastal segment, 
especially in the beaches and remnant sand dunes. This demand 
clashes directly with the reproductive needs of endangered sea 
turtles. Turtle nest searches are conducted regularly during the 
breeding season by Forest personnel and volunteers. This has 
kept poaching and accidental nest destruction to a minimum. The 
Leatherback (FE) sea turtle nests frequently in the area's sandy 
beaches. The Hawksbill sea turtle (FE) also nests in the area, 
although in smaller numbers. 

Another major threat to the area, of more lasting and 
destructive consequences, is in the form of private enterprise. 
Upscale residential developments and hotels are being proposed 
for private sectors within the eastern portion of the proposed 
Natural Reserve of Torrecilla Alta. These projects have received 
the public support of the town's Mayor and a number of l-oiza 
residents, who apparently believe the Natural Reserve is limiting 
that town's economic development. 

A Management Plan for Boca de Cangrejos Special Planning 
Area is being prepared by private consultants to the Planning 
Board, and is due in the near future. Much of the wildlife s 
wellbeing within both the designated and proposed Natural 
Reserves will hinge upon the objectives and recommendat1ons of 
this plan. 

With the ongoing accelerated degradation of the Constitution 
Bridge mudflats, the role of the Torrecilla-PiKones complex for 
migrant and resident wading and shorebirds is magnified. It 1= a 
primary wildlife area. 
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o — Tor rec ilia Alta (Loiz3"C3rolina! M 1 

yhis large compl ex of -freshwater swamps and marshes is 
located west of the Loiza River, near its mouth, in Loiza. It is 
adiacent to the Tor rec 1 1 1 a-F'i nones , Vac I a Talega complex. The 
area is composed, to a large extent, of cattails and other 
characteristic plants of swamps and marshes. In addition, 
several F'terocarpus stands are located near the center and near 
the base of haystack hills to the south of the area. The eastern 
and western margins of this area are largely surrounded by 
abandoned agricultural lands and pastures for cattle grazing. A 
portion of the area is owned by the Commonwealth s Lands 
Administration and the rest is privately owned. 

The Torrecilla Alta area was included in the 1979 Critical 
Wildlife Areas primarily because of its potential for development 
as a waterfowl hunting area with appropriate management. It was 
also believed to support numbers of the West Indian Whistling 
Duck (CT) , as well as the rare White-crowned F'igeon, whose 
hunting is prohibited in Puerto Rico. 

During field evaluation of the area we did not observe 
either species. However, nearby residents informed us that the 
Whistling Duck can sometimes be observed at dusk, crossing over 
to the east of the Loiza River. Two field trips at dusk were 
unproductive. Portions of the area are popular pigeon and dove 
hunting grounds, and hunters claim White Crowned Pigeons can be 
observed with fair regularity. This has not been confirmed in 
the field by DNR personnel working on a long term research 
proiect on columbid game species (Frank Rivera, Fers. Comm.). 
Great Blue Herons and American Bitterns were observed in the area 
in the early 1980's (Barbara Cintrdn, F'ers. Comm.). 

Some degree of encroachment is evident along the southern 
limit of the area. There, an increasing number of houses have 
been built on the southern face of the haystack hills. 

Recommendations in the 1979 document regarding the blasting 
of potholes to promote and diversify waterfowl use of the area 
are still applicable and desirable. Portions of the area of 
little use for agriculture could be leased or otherwise obtained 
from the Lands Authority for that purpose. Designation of 
Torrecilla Alta as a Natural Reserve is highly desirable for its 
adequate management and protection. Torrecilla alta is a primary 
wildlife area. 
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CRITICAL WILDLIFE HABITATS 

1.  Torrecilla-Pinones, Vacla Talega Complex -  (Carolina) 

Torre cil ia Lagoon has several cul-de-sac inlets and shallow, 

protected channels that serve as feeding areas for a substantial 

variety of herons and other waterbirds.  The cul-de-sacs would 

probably become significant nesting area for a number of heron 

species if they were better protected. Among the species that are 

dependent on the shallow channels and inlets are the Great 

Blue Heron, Great Egret,  Snowy Egret,  Louisiana Heron, Litt le 

Blue Heron, Osprey, Brown Pelican ( Pro tec ted-federal ESA ) .  ,  

Common Gallinule,  and Belted Kingfisher.  In the more open 

portions of the lagoon Magnificent Frigatebirds and various gulls 

and terns are common. 

Unlike Torrecilla Lagoon, Pinones is used very li t t le as a 

feeding area for waterbirds,  possibly because of i ts depth. 

However,  small Carmelita island gives the lagoon an important 

wildlife resource. Carmelita,  the only island in Pinones lagoon and 

the most remote in this mangrove system, has the only remaining 

heron roost and rookery in this State Forest.  The island has a 

year round roosting colony of Cattle Egrets.  The birds of this 

species in the colony number in the thousands and they nest on 

6  



Carmelita as well as roost.  The species goes to feed in 

pastures and is common in this habitat throughout Puerto Rico. 

Cattle Egrets feed on insects flushed out of the grass by cows. 

They are therefore very beneficial.  

Along with the Cattle Egrets Carmelita holds the largest 

population of Snowy Egrets known in Puerto Rico. This species 

is threatened in Puerto Rico as a result  of the elimination of i ts 

nesting areas and feeding grounds. According to Mr. Clemente, 

the forest ranger,  this bird once nested on Carmelita and on 

Punta Mosguitos in Torrecilla Lagoon and now no longer does. 

The bird continues to roost on Carmelita,  as many as 300 birds 

having been observed landing there at  dark. This is far and 

away the largest roost of this species ever reported in Puerto 

Rico. The Snowy Egret is  one of the most beautiful of birds.  It  

was almost exterminated in the United States as well as in 

Puerto Rico around the turn of the twentieth century by plume 

hunters.  The feathers of these egrets were used in the millinery 

trade. The species has been relatively rare in Puerto Rico ever 

since that t ime, though it  has made a small comeback. It  is  

now threatened by habitat destruction rather than by plume hunters.  

It  is  unfortunate that the status of this egret has gradually 



worsened within the Torrecilla-Pinones mangrove complex. 

While i t  once almost entirely relied on the mangrove ecosystem, 

much of which is within Forest boundries,  the bird now is 

forced to nest,  and to a large extent feed, outside the State Forest.  

No less than one hundred Louisiana Herons have been 

observed to roost on Carmelita.  This is as large a roost as has 

ever been recorded of this species in Puerto Rico. The Louisiana 

Heron, as did the Snowy Egret,  also suffered at  the hands of 

plume hunters and has only recently become fairly common again 

in Puerto Rico. 

Other birds that roost on Carmelita include numbers of Litt le 

Blue Heron, Great Egrets,  Great Blue Herons and Brown Pelicans. 

Of the latter as many as 125 have been recorded roosting there in 

one evening. From .these data it  appears that Carmelita may well be 

the most significant single heron roost in Puerto Rico. It  is  

unfortunate that these birds are not sustained entirely within the 

State Forest.  

The Torrecilla-Pinones area should be developed to serve a 

number of wildlife related uses.  Portions of the area should be 

more completely restricted to human use than at  present so they may 

serve as small sanctuaries to promote breeding of herons and 
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pigeons. Other portions of the complex should be further opened 

to the public for recreation and education to take advantage of the 

locality 's proximity to the metropolitan area. This could primarily 

be done by constructing interpretive trails and promoting boat tours.  

Other specific recommendations are included elsewhere (see Raffaele,  

1 9 7 4 ) .  

The Torrecilla and Pinones lagoons are primary wildlife areas.  

2.  Torrecilla Alta -  (Carolina) 

The fresh water swamp at Torrecilla Alta (southeast of 

Torrecilla & Pinones lagoons) is a contiguous part of the Torrecilla-

Pihones, Vacia Talega complex (see map). Though practically 

dominated by cattails,  i t  possesses scattered Pterocarpus clumps 
« 

which reputedly support the endangered West Indian Tree Duck in 
i 

significant numbers and the adjacent hills reportedly are major feeding 

areas for the threatened White-crowned Pigeon. Various other rare 

forms, and waterfowl in some numbers have also been reported from 

the area. 

The fresh water swamp at Torrecilla Alta should be zoned 

against development and managed to foster hunting. The blasting 

of potholes in the swamp would be inexpensive and should substantially 



increase the numbers of waterfowl in the area. The construction of 

impoundments in this zone would be even more beneficial,  but would 

prove substantially more expensive. The adjacent limestone hills 

should be protected from further destruction from developments so 

that they might continue to serve as an important locality for pigeon 

and dove hunting. 

Torrecilla Alta is probably a prime wildlife area. 



REFERENCE 26 



Final Report^ Project F-S-6-
Marine Sport Fisheries "reel Survey 

by : 

Jose H. 3errios 
> Srni I ia I . Medina 

Houard Ferrer 
Israel Diaz 

Department of Natural Resources 
Scientific Research Area 
Marine Resources Section 

(April 1989) 



.  g u r e  
- i i  o n e  r i o h i n g  l i u d s  m o n i t o r e d  f o r  b  i  i  i  f i s h  t o u r n a m e n t  s a m p l i n g  

A T L A N T I C  O C E A N  

8-

IC 

P U E R T O  

12 13 14 

3  2 

R I C O  

C A R I B B E A N S E A  

1.  Cangrejos  Yatch Club 

2 .  Son Juan Yatch Club 

3.  San Juan Fishing Center  and Marina 
4 .  Dorado Sport  Fishing Associat ion 
5 .  Vega Baja  Yatch Club 
6 .  Arecibo Yatch Club 
7.  Aguadi l la  Yatch Club 

8. 
9.  
10. 
1 1 .  

12 .  

13.  
14.  

Rincon Yatch Club 
Mayaguez. ,  Yatch Club 
Western Sport  Fishing Club 
Boquero 'n  Yatch Club 
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areas reach the fishing grounds in much less time than those 

leaving from the other coasts. Table 1 shows that anglers 
t 

leaving from the north and northwestern coasts arrive at the 

100 fathom depth in an average time of 7 minutes travelling 

at an average speed of 15^ knots. On the other hand, those 

leaving from the western and southern coasts it take from 20 

to 60 minutes to reach ̂ the 100 fathom depth contour at the 

same average speed. 

B. Shorefishing 

For the purpose of shorefishing sampling the Island was 

divided into six major areas based on the preliminary data 

(Figure S). Areas with poor accessibility or with minimal 

fishing effort were not included. 

Area I 

Area I spans from Rio, Grande de Loiza in Loiza Aldea to 

Condado Bridge in San Juan. Topography is predominantly 

level along the whole- coastal area. Two of the major 

estuarine and lagoonal systems of the Island are located 

between these points; the Rio Grande de Loiza and the 

7°rrecillas and Pinones Lagoons. Both are important nursery 

eas for sportfish species as well as other aquatic life, 

from Loiza to Boca de Cangrejos there are many miles of 

ndy beaches. Although most of the shoreline is accessible 

13 
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PR ENVIRONMENTAL QUALITY BOARD 

SUPERFUND PA/SI PROGRAM 

Ref. 29 

TELECON NOTE 

CONTROL NO: 
PRD 9X7379344 

DATE: 
May 2X, 1992 

TIME: 
1350 

DISTRIBUTION: B and B Woodtreating and Processing II 

BETWEEN* 
Mrs. Jenny Rfos 

OF: 
Multiplastics, Inc. 

PHONE: (X09) 
761-4010 

AND: Jorge L. Quinones 

DISCUSSION: Employees in Multiplastics 

There are about 70 employees working in this company. 
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PR ENVIRONMENTAL QUALITY BOARD 

SUPERFUND PA/SI PROGRAM 

Ref. 30 

TELECON NOTE 

CONTROL NO: 
PRD 0X7379344 

DATE: 
May 2X, 1992 

TIME: 
1359 

DISTRIBUTION: B and B Woodtreating and Processing II 

BETWEEN: 
Mrs. Milagros Montud 

OF. 
Signal Caribe 

PHONE: (X09) 
755-4917 

AND: Jorge L. Quinones 

DISCUSSION: Employees in Signal Caribe 

There are about 203-240 employees working in this company. 
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HOT TO BE SOUJ 
IfRIIUMDMAW RE m 

Census of 
Population and Housing 

PHC80-P- .53 .  

PUERTO RICO 

Preliminary Population and Housing Unit Counts 

This report is based on preliminary counts of population and 
housing units as compiled in the 1980 census district offices. 
The series consists of 56 reports—number 1 for the United 
States; numbers 2 through 52 for the States and the District of 

: Columbia in alphabetical order rather than in order of 
publication; and numbers 53 through 56 for Puerto Rico, 
Guam, Virgin Islands, and American Samoa. Preliminary counts 
for the Northern Mariana Islands and the remainder of the Trust 

' Territory of the Pacific Islands are not part of this series of re­
ports. These counts will be made available in a separate press 

. release issued for each area. 

As of  Apr i l  1 ,  1980 ,  the  popula t ion  of  Puer to  Rico  
was  3 ,187 ,570 ,  accord ing  to  a  pre l iminary  count  of  the  
re turns  of  the  1980  census .  This  f igure  represen ts  an  
increase  of  475 ,537 ,  o r  17 .5  percent ,  f rom the  
2 ,712 ,033  inhabi tan ts  enumera ted  in  the  1970  census .  

The  pre l iminary  count  of  hous ing  un i t s  in  Puc to  Rico  
as  of  Apr i l  1 ,  1980 ,  was  990 ,172 .  This  f igure ,  which  
inc ludes  bo th  occupied  and  vacant  hous ing  uni t s ,  rep­
resen ts ,  an  increase  of  276 ,459 ,  o r  38 .7  percent ,  f rom 
the  7*13,713  un i t s  enumera ted  in  the  19  /0  census .  

This  repor t  p resen ts  pre l iminary  1980  census  popula­
t ion  and  hous ing  un i t  counts  for  the  Commonweal th ,  

munic ip ios ,  munic ip io  subdiv is ions ,  zonas  urioapas,  ar id; ;  
s tandard  met ropol i tan  s ta t i s t i ca l  a reas  (SMSAfs);  

The 1970 da ta  a re  presen ted  on ly  for  Puer to  Rico^and;  
i t s  munic ip ios .  The  boundar ies  used  in  the  1970 census 
did  no t  represen t  the  of f ic ia l  boundar ies  of  some of  
the  bar r ios ,  c iudades ,  and  pueblos .  T  ? ' • -

These  pre l iminary  f igures  wi l l  be  superseded by the 
f ina l  counts  to  be  shown in  Advance  Reports ,  ser ies  
PHC80-V,  which  wi l l  be  i ssued  wi th in  the  next  few.  
months .  The  f ina l  counts  a re  subjec t  to  fur ther  proc­
ess ing  and  rev iew and  may d i f fe r  f rom the  prel iminary;  
f igures .  

An out l ine  o f '  the  publ ica t ion  and  computer  tape 
program for  the  1980  Census  of  Popula t ion  and  Housing 
can be obtained free of charge from the Data User-
Serv ices  Div is ion ,  Bureau  of  the  Census ,  Washington ,  
D.C.  20233.  

Symbols  used  in  t ab les .  A dash  represen ts  zero ;  
Three  do ts  " . . . "  means  no t  appl icab le ,  and  "(NAV 
means  no t  ava i lab le .  The  pref ix"  '  " ind ica tes  that  the  
count  has  been  rev ised  s ince  publ ica t ion  of  1970censds 
repor t s .  

I s s u e d  F e b r u a r y  1 9 8 1  

U . S .  D e p a r t m e n t  o f  C o m m e r c e  

B U R E A U  o r  T H E  C E N S U S  

For Sale by The Bureau of the Census and 

U.S. Department of Commerce District Offices, 45 cents 



Table 1 Population and Housing Unit Counts for Puerto Rico by Municipios and Municipio Subdivisions: 
1980 and 1970-Con. 

es w.ll be showMn ihe PC80-I-A report for th.s oreo. for meonmg of symbols. (Counts relotc to oreos os delineated o« eoch census lnto»n«otion on boundory chonq 
see te*U 

Puerto Rico 
Municipios 
Municipio Subdivisions 

Boyomon Municipio ... 
Boyomon pueblo — 

Boyomon zona urbono (pt.).... 
Bueno Visto borrio 

Boyomon zono urbono (pi )-.. 
Cerro Gordo borrio -

Boyomon /one urbono (pi.)... 
Dojoos borrio - - -

I Guoroguoo Abcjo borrio 
Boyomon /ono urbono (pt.).. 

Guoroguoo Arribo borrio..... 

Hoto Teios barrio 
Boyomon /ono urbono (pt.). . 

juon Sanchez barrio ... 
' Bavamon /ono urbono (pt ) 

Minifies borrio . 
Boyomon /ono urbono (pt ) 

Nuevo barrio 
Pojoroi barrio .. 

Boyomon zona urbono (pi.) 
Sonfo Oioyo borrio. 

Cobo Rojo Municipio 
8a|uro borrio 

Cobo R^jo /ono urbono (pt.) . 
Boqueron borrio 
Cobo Roto pueblo 

Cobo Rojo zona urbono (pi.). 
Guonojibo barrio 
llonos Costo borrio 
llonos Tuno borrio 
Mirodero horrid' 

Cobo Rojo zona urbono (pt.) 

Monte Grande borrio 
Cobo Roio /ono urbono (pt.) 

Pedernotes borrio 
Cobo Roio /ono urbono (pt .) 

Coguos Municipio 
Boiroo borrio 

Coguos zona urbono (pt ) 
Beotriz borrio 
Borinquen borrio 
Coguos pueblo 

Coguos zonO'Ufbano (pt.) .. 
. Conobon borrio 

Coguos zona urbono (pt.) -- • 
Conoboncito borrio 

Coguos zono urbono (pt.) .. 

Rio Conos borrio ... . . 
Son Antonio barrio. 
Son Salvador borrio 
Tomas de Castro barrio ... 

Coguos zona urbono (pi.) . 
Turobo borno 

Coguos zono urbono (pt ) . 

(omuy Municipio .. 
Abro Hondo borrio 
Comuy pueblo - • 

Camuy zono urbono (pt.).. 
Camuy Arriba borrio . 
Ciboo borrio 
Cienoqos borrio 
Membnllo borrio 
Piedru Gordo borrio 
Puente borrio 

Comuy zono urbono (pi ). 

Puerfos borrio 
Quebroda borrio.. 
Sontiago borr*o 
Yeguoda borrio 
Zcn/o borrio 

Conovanos Municipio 
(.onovorios borno. .. . 

(nnovonos zono urbono (pt ) 
Conovonos puebk) 

Conovonas /ono urbono (pi ) 
Cubuy borrio 
Hoto Puerco borrio ... 
Lomas borrio 
Torrecillo Alto borrio 

Corolmo Municipio . 
Borro/os borno 
Cocoo borno . . 
CongrefO Arnbo borno . . 

Carolmo zono urbono (pt ) 
ConovonilkJS borrio ....... 

Corolmo zono urbono (pt ) 
Corolmo pueblo 

Carolina zona urbono (pt ) 
Corru/os borrio .... 
Cedro borno . 

Hoyo Mules borno . 

PRELIMINARY COUNTS 

Population Puerto Rico 
Municipios 
Municipio Subdivisions 

195 965 156 IV? 56 114 39 566 Corolmo Municipio 
6 7)0 2 46? Inyo Mulos barrio Con 
6 710 2 46? Carolmo zono urbono (pt  ) 

10 245 ? 910 Martin Gonzalez borrio .  
8 507 2 39? Coiolino zono urbono (pt .)  

31 426 9 197 Snbono Aboto barrio .  .  _ 
31 426 .  .  9  197 Corolino zona urbono (pt  ) 

I  596 46? Son Anton borno 
— 2 630 796 Corolino zona urbono (pt  ) 

756 - ?36 Santa Cru/ borrio 
512 144 . . .  I TruiiHo Boio borrio . . .  .  512 1 Corolino zona urbona (pt  ) 

43 945 1 ?  315 
Cotono Municipio .  43 945 I ?  31.5 Cotono Municipio .  

1 5 330 4 1 76 Catono pueblo 
1 5 330 4 1 76 Catano zono urbono (pt  )  
4? 574 1? 377 Polmos borno 
4? 5?4 1? 377 foinnn /una tubulin r,»t  |  

2 234 N 708 
35 606 v 680 ( i iyey Mi.nn n»u 
35 606 9 680 Beam/ bur no 

3 157 807 Coyey pueblo 3 157 
Cayey zona urbono ipi  ) 

33 909 26 060 1? 608 H ?  7? Ced 'O  borno 
2 457 825 Orcudillo borno 
1 582 520 Culebros Alto borrio 
3 612 1 502 Cu'ebros 8010 borno 
1 913 795 farollon borno 
1 9 1 3  795 Guuvate bor 'HD .  .  
2 317 1 1 1 5  Jojome Alto borno 
1 836 668 
4 864 1 7 1 6  iujO'ne Boio borrio 
8 805 3 041 lopo borr.o 
3 762 1 146 Moton AbafO borno 

Moton Arnbo borno 
4 888 1 816 Monie l lano borno 
2 283 832 Cayey zono urbono (pi .)  -
3 217 1 130 Pas to Vieio borno 

714 .  .  21? Pedro Avilo borno 
Piedros borno .  .  

118020 95661 35 266 24 904 Ouetirodo Arnbo borno 
14 575 4 419 
10 92B 3 412 Rim on ba> no 
3 568 I 06? Coyey zono urbono (pt  ) 
4 000 1 05? Sumido borno 

28 745 9 331 Toito borrio . . . .  
28 745 9 331 Coyey zono urbono (pi  !  

2 787 790 Veqos borrio . . . .  
i  940 544 

Ceibo Municipio .  24 144 6 990 Ceibo Municipio .  
20 431 5 964 Ceibo pueblo . . . .  20 431 

Ceibo zono urbono (pi  ) 
6  286 1 817 ChupocaMos borrio .  .  
i 648 512 Daquoo borno 
2 341 633 Guoyocon borrio 

13 808 4 164 Mor.hos borno 
10 277 3 117 Ceibo zona urbono tpi  ) 
16 1 te 4 491 Quebroda Seco borr*> .  
14 897 4 126 Rio Abaio borrio .  .  

Soco borno . . . .  
24 886 '9 922 7 546 5 289 

1 862 515 Cwles Mumcipio 
1 488 543 Cioles pueblo . . . . .  
1 488 543 Gales zono urbono (pi  ) 
2 0S3 555 Cioli los bomo . .  
1 078 320 .  .  Cordil tero barrio 
1 050 321 Gales zona urbono (pt  ) 
I  54? 47? Fronton borno . .  
1 707 466 Hoto Vicjo borno 
5 54? > 8 8 5  Jaquos borno . .  
2 344 729 Coles zona urbono (pt ) 

Pesos borrio 
1 309 378 
2 926 HI 1 Pozos bor io 

310 75 I or  o Negro borno 
1 5 70 501 
2 449 704 Gdn; Mun«.tpi<) 

Arenas bur no 
31 934 9 346 Gdnj zona urbono ipt  ) 
1? 809 3 61V BuyJ' i 'On borno 

4 195 1 IV J (  uji- i  zone urbono 'P1 ) 
3  068 90:» Benin/ homo 
3 068 985 Ceibci homo 
1 318 508 Cidnj 'Ono urbono (pi  !  
4 866 1 437 Gdro pueu'o 
4 651 1 361 Gdro zono urbono (pt  !  
5 222 1 436 Honduras borno 

165 207 10/ 64) 5? 753 29 625 Monte Hano barno 
2 877 84) Robonol borno 
2 687 793 Rmco" bomo 

16 191 9 204 RiO AbOiO borno . . .  
16 191 9 204 Sulto borno 

5 006 !  471 Sud borno 
3 513 I 019 Gdro zono urbono (pt  !  
1 64? 563 1 oi 'o bomo 
1 64? 563 -
1 '36 495 Coo'no Murucipii '  
I .103 407 ((i t imo (luehio .  

1 Coomo zono urbono (pt  
36 39? 1 9  915 Coomo Arribo borno 

Populotion 

I960 
(prelim­

inary) 

30 713 
19 412 
19 412* 
62 578 
62 578 

7 326 
7 326. 
1 596 
6 361 
5 725 

26 318 
4 594 
4 594 

21 724 
?! 724 

40 92? 
1  2 1 2  

19 815 
19 615 

306 
232 
165 
277 
379 
942 
548 

583 
153 
938 
625 

2 61? 
1 147 

524 
258 

23 
972 

2 340 
101  
426 

5 854 
2 252 
1 743 

14 78) 
3 006 
3 008 
2 709 

11) 
3 134 
2 341. 
1 956 
) 656 

786 
I 036 

16 014 
I 426*-
1 426 
1 417 
I 901 

300 
I 876 
I 504 
4 000 
1 664 
I 694 

l 318 
878 

28 135 
4 171 
1 94? 
6 486 

420 
2 076 
2 870 

749 
I  661 
1 66! 
1 135 

614 
2 270 
2 216 

772 
18? 

3 092 
1 293 

585 
30 752 
10 229 
10 229 

461 

Housing units 

1980 
(prelim­

inary) 

8 291 
5 592 
5 592 

18 906 
16 906 
2 300 
2 300 

463 
1 801 
I 613 

7 632 
1 785 
1 785 
5 847 
5 847 

17 308 
333 

6 016 
6  0 ) 6  
. 101 

64 
66 
74 

HO : 277 : 
163 

182 
48 

312 
178 
711 
266 
178 

77 , 
1 1  .  

328 

722 
32 

133 . 
1 756 

684 
468 

4 592 
I 04 2 
I 042 

827 
38-

974' 
778 

,-637 
297 
276 
360 

4 582 
516 
516 
333 
519 
93 

543 
498 

I 063 
467 
485 

355 
270 

7 832 
1 167 

503 
1 679 

1 1 6 .  
647. 
835 

. 229 
568 
568 
294 

194 
625 
623 
218 

47 
776 
276 
159 

8 816 
3 220 
3 220 

159-

9 393 

i-m 
* 9h. 

3  640/ 

5 089 
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T-jble 1. population and housing unit counts for puerto rico by municipios and municipio subdivisions: 

1980 and 1970-Con 

ifounis relote to oreos os delmeoted o» eoth census Information on boundory « honges will be shown m the PC80 1-A report for this oreo for meoning of symbols 
see te*t| 

Puerto Rico 
Municipios 
Municipio Subdivisions 

Penueios Mumopk) Con 
Penuelas pueblo 

Penuelos'/ona urbono (pt } 
Quebrado Ceibo borrio . 

Penuelos /ono urbuno (pt ) 
Rucio borrio 
Sonio Domingo borrio 
folk)boa Alto borrio.. 
folloboo Poniente borrio 
Tolloboo Soliente borno 

Ponce Municipio 
Anon borrio 
Bucono borrio 

Ponce rono urbono (pt ) 
Conos barrio 

Ponce rono urbono (pt ) 
Conos Urbono borrio 

Ponce /ono urbono (pt ) 
Copitonejo borrio 
Cernllos borrio 

Ponce rono urbono (pt.) 

Coto lourel borrio . 
Ponce rono urbono (pi.) 

CuorPo borno 
Ponce rono urbona (pt.) 

Guoroguao borrio. . ... 
Mochueio Abojo barno . .. 

Ponce rono urbono (pt ) 
Mochueio Arnbo barrio . 

Ponce rono urbono (pt ) . 
Mogueyes borrio 

Ponce rono urbono (pt ) . . 

Mogueyes Urbono borrio. . 
Ponce rono urbono (pt.} 

Morogue/ borrio 
Morueno borrio 
Monte Llono barrio . . . 
Playo borrio 

Ponce /ono urbono (pt.) .. 
Portugues borrio 

Ponce zona urbono (pt.) 
Portugues Urbono borrio.... 

Ponce /ono urbono (pt ) .. 

Primero borrio 
Ponce /ono urbono (pt.) . 

Quebrado limon borrio ... 
Ponce /ono urbono (pt.) . 

Quinto borrio . . 
Ponce zona urbono (pt ) 

Reol borrio 
Sobonetos borrio . . 

Ponce rono urbono (pt ) 
Son Anton borrio 

Ponce rono urbono (pi.) 

Son Patricio borrio . 
Segundo borno 

Ponce rono urbono (pi.) .... 
Se»to borrio 

Ponce rono urbono (pt.) 
Tercero borrio 

Ponce /ono urbono (pt.) 
Tibes borrio 
Voyos borrio 

Ponce /ono urbono (pt ) . . 

QuebrodiJIas Municipio . 
Cocoo barrio 

Quebrodilkts /ono urbono (pt) . 
Choreas borrio 
Cocos borno 
Cuojotoco bur no 
Quebrodillos pueblo 

CW6 
ionVin 
Son Jove bcrrio 
Terronovo borno 

Quebrodillos rono urbono (pt ) 

bjebrodilloi rono urbono (pt ) 
Son^ntonio borno 

Rincon Municipio 
Atoioyo borrio ... 
Borrero borrio 
Colvoche borno .. 
Cruces borrio .... 
fnsenodo borno 

Rincon /ono urbono. (pt ) 
Joguey borno 
Pueblo borrio 

Rincon rono urbo.so (pt ) 
Punlos borno . . 

Rincon pueb'o 
Rincon rono urbono (pt ) 

R»o Grande borno 

PRELIMINARY COUNTS 

Populo'ron Housing units 

•980 •o
 

00
 

o
 

(prelim (prelim 
mary) 1970 inory) 1970 

7 ?6 7 67? 
7 767 67? 
7 B 7ft 856 
1 704 391 

97ft 740 
T 655 960 
• 6?0 437 

699 715 
674 186 

5 88 ?IV IS8 981 54 879 3V 507 
7 1 37 511 
4 1 S 7 » 187 
4 157 1 10? 

71 884 5 913 
19 405 5 00? 
77 775 6 714 
7? 775 6 714 

1 400 403 
7 445 641 
1417 36? 

5 084 1 375 
130 4? 

3 767 1 32? 
3 767 1 32? 
l 786 379 

1.5 605 . . 4 315 
1 5 605 4 315 
11 691 3 001 
9 686 ? 464 
6 113 1 607 
5 390 1 381 

1 660 456 
1 660 456 
1 95? 544 
? 073 530 

385 . . 143 
70 198 5 537 
70 198 5 537 
3 106 776 
7 036 517 
9 490 7 668 
9 490 7 668 

4 Oft 1 1 496 
•4 081 1 496 

854 771 
500 ) 58 

1 744 518 
1 744 518 
7 456 615 
7 496 1 910 
7 357 1 873 

11715 3 358 
H71.5 3 358 

85 34 
13 565 4 8B0 
13 565 4 880 

7 3 74 7 650 
7 374 7 650 
1 098 355 
I 098 355 
1 449 399 
1 149 371 

160 45 . . 

19 775 15 5H? 5 605 3 fl.55 
it 974 1 117 

77? 734 
376 78 

3 448 1 007 
I 456 367 
1 584 506 
' 584 S06 
4 358 1 141 
! 34? 309 

78 7 1 010 
! 431 474 

II 7 7() y 094 3 956 7 670 
844 737 
786 763 

1 511 468 
i 074 785 

775 78H 
446 1 70 
696 714 . . 

7 58V 90? 
715 78 

1 551 677 

1 04) 381 
1 041 381 

953 791 

Puerto Rico 
Municipios 
Municipio Subdivisions 

RiO Grondf Municipio 
Cienoya Alto barno 
C'fnuga Bo|0 borrio 

Rio Granae rono urbono ip' ) 
Gu/rnon Aboio borno 

Rio G'Onde rono urbono (pt ) 
Gu/mon Arriba borno 
Heneros borno 

Rio Grande rono urbuno (pi ) 
bmoner barno 
Monieyes 11 barrio 

R'0 Grande pueblo 
Rio Grondf /ono urbuno (pt ) 

7or/nl borno 

Sobona Gronde Municipio 
Morhuf.hol borrio 

Sabonn Grande /ono urbono (pt.) 
Royo borno 

Sabono Grande /ono urbono (pt.) 
Rtncon borno 

Sobono Gronde /ono urbono (pt.) 
Sabono Gronde pueblo . 

Sobono Gronde /ono urbono (pt.) 
Sontano borrio 

Sobono Grande /ono urbona (pt ) 

Susun barno 
Tubonuco bar no 
Torre borno 

Salinas Municipio 
Aymrre borno 

Siiluins /ono urbono (pi ) 
1 upo bor rui 
Piilrnos borno 
Quebrado Yeguos borrio 
Rio Juryes borrio 

Solinos /ono urbona (pt.) . . 
Solmos pueblo 

Solinos /ono urbono (pi.) ... 

San Germon Municipio 
Ancones borrio ... 

Son Germon /ono urbono (pt.) . . 
Coin Alto borno 
C o m  B o j o  b o r r i o  . . .  
Cofui barrio 
Duey Alto borno 
Dury 8o|0 (xirrio 
Guomo borrio 

Son Gf mon /ono urbono (pt ) 
Hoconuco Alto borrio 

Hocoriuco 0O|O borno 
Moresuo borno 

Son Gennnn /ono urbona (pt ) 
Manilas borno 
Rftrro borno 

Son Germon /ono urbono (pt ) 
Rosono Alto borrio 
Rosono Bojo borno 
Rosorio Pmion borno 
Sobono (neos borrio 

Sobono Gronde Aboio borno 
Son Germon /ono urbona (pt ) 

San Ger nion pueblo 
Son Germon /ono urbona (pt ) 

runo borrio 

San Jimn Murur ipio 
(iiirruro bun m 

Son luiin /una urbono (pi ) 
C upfy bar mi 

Sun lurin /ono urbana (pi ) 
fl ( inco borno 

Son Juan /ono urbona (pi ) 
Cnbrmaibv I'mpro bor rio 

tuiiu /ana urbuno (pt ) 
Hutu Key Central borno 

Son Juan /ono urbono (pt ) 

Holu Rcy Norte borno 
Son Juon /ono urbono (pt ) 

Ho to Rey Sur borno 
Son Juan /Onn iirbonn ip! ) 

MonpcillO borno 
San luon /ono urbuno (pf ) 

Monoollo Urbuno homo 
Son Juan /ono urbuno (pt ) 

Onenfe bumo 
Son Juon /pno urbona (pt J  

urbane 
r bur r u: 

(pt i 

Populotion Housing units 

1980 1980 
(prelim (prelim 

inory) 1970 inory) 1970 

34 376 7? 03? 10 871 6 030 
7 993 072 

13 956 4 040 
8 057 ? 335 
3 540 1 206 

50 14 
74? 82 
917 265 
878 251 

7 »6l 864 
7 277 990 

3 083 971 
3 083 971 
5 157 1 581 

70 164 >6 343 6 720 4 852 
4 599 1 430 

585 177 
7 73? 738 

143 57 
7 936 915 
1 450 406 
2 733 919 
2 733 919 
4 66? i 572 
2 957 992 

2 290 755 
271 95 
941 296 

26 494 21 837 8 283 6 00) 
8 792 2 890 

684 181 
7 248 2 069 

444 116 
) 397 373 
4 097 1 376 
1 040 306 
4 516 I 459 
4 516 1 459 

32 941 27 990 10 432 7 946' 
1 629 530 
1 106 359 
2 230 763 
1 047 3)i 

734 249 '. '.-f -
1 237 364 . ;• 

770 260 
1 308 574 

433 243 
746 234 

1 475 424 
804 25) 
255 77 

2 739 837 
6 257 1 779 
4 271 1 197 

697 2)9 
1 410 464 

317 104 
2 058 635 

2 629 665 
2 466 610 
4 562 1 673 
4 562 1 673 

292 96 

432 973 463 242 155 427 133 589 
15 990 4 836 

. 12 363 3 723 
27 536 7 7)5 
2? 499 6 194 
8 06/ 2 88) 
8 067 7 88) 

50 778 ) 7 950 
50 778 1 7 950 
73 74? 8/58 
73 74? ._ 8 756 . 

1 5 76 5 5 78? 
15 755 5 78? 
1? 655 . . 5 47? 
1? 655 5 47? 
13 741 3 737 
13 74) . . 3 737 
78 479 8 749 
78 479 8 749 
39 85? 1? 97? 
39 657 17 97? 

8 6?J 3 39 1 
8 671 3 39) 
1 600 577 

33 47? 1? 093 
33 477 12 093 
38 779 1? 500 
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table 1 population and housing unit counts for puerto rico by municipios and municipio subdivisions: 

1980 and 1970 con 

Puerto Rico 
Municipios 
Municipio Subdivisions 

Son Juon Municipio Con 
Sobono llono Sur bomo Con 

Son Juon zona urbono tpt 1 
Son Juon AntiguO bamo 

Son Juon /ono urbonn Ipt 1 
Soniurcf borno 

Son Juon rono urbono (pi > 
"-"lorlugo borno 
i Son Juon /ono urbono (p> ) 

Untversidad bomo 
Son Juon /ono urbona (p' ! 

Son loren/o Municipio 
(ayoguas borno 
( f"0 Coido barrio 

Son lorcn/o /ono urbonn (pt I 
tspmo barrio 
Florida borno 
Ho'O borno 

Son loren/o /ono urbono 'v1 > 
Joguol borno 
Ouebrodo borno . 
Quebrado Arenas bomo 

Ouebrodo Hondo barrio 
.Quemodos borrio 

Son loren/o /ono urbono (pt i 
Son I oren/o pueblo 

Son loren/o /ono urbono !pt ) 

Son Sebos'ion Municipio 
Aibonito borno 
Alio Sono borrio 
Bohomomey borrio 

Son Sebostion /ono urbono (pt ) 
Colobo/os borrio 
(.•boo barrio 
Ctdrol borno 
(ulebrmos borno 

Son Sebastian zona urbono (pt ) 
fneos borno 

Cuocio borno 
Cuototoco barrio 
Guo'emok) borrio. 

Son Sebastian /ono urbono (pt ) 
HotO Arribo borrio 
Hoyo Molo borno.. 
Junco' barrio .... 
MogOS borrio . 
Miroboles borno .. 
Perchos 1 borrio 

Perches 7  borrio . ... 
Piedros Bloncas borrio . . 

Son Sebostion /ono urbono (pt ) 
Po/os borno . . . 

Son Sebostion /ono ufbonu (pt ) 
Robles borrio 
Salto borno 
Son Sebosimn pueblo 

Son Sebostion /ono urbono (pt ) 
Sonodor borno . 

Sonio Isobel Municipio . 
Boco Velo/que/ borrio 
Oescoiobrodo borrio 
Felicia I borno 

Santo Isobel zona urbono (pt ) 
Felicia ? borno 
Jouco I borno . . 
Jouco ? borno .... . 
PloyO borrio ....... 
Sonto isobel pueblo . 

Sonlo Isobel /ono urbono (pt } 

loo Alto Municipio 
(ontorno borno 

• loo Alto /ono urbono (pt ) 
Goloteo borno 
Mucorobones borno 
Orti/ borrio 
Pinos borrio 
Ouebrodo Arenos borno 
Ouebrodo Cru/ borno 
fcio lotos borno . 
Too Alto pueblo . 

loo Alto /ono urbono tpt ) 

Too Bojo Municipio 
Condelono borno 
Media t uno borno 

Too B0|0 /ono urbono (p' ) 
Polo Seco borno .. 
Sobono Seco borno 

Too Boia /ono urbono !pt ) 
Too Boio pueblo . 

Too Boio /ono urbono ipt ) 

53-8 PUERTO RICO 

f on /it-, relate tr» n '/us as delineated (it ecu • • " Ijm..',|.i.v , h.mqe-. •*.!< I,.- •. 

see ie»t[ 

1 
HouM'i'l unit- ^uerto Rico 

1 /h .i 1980 Municipios 
ipn-liin 

.noryi IV7M 
(prelim 

.nory. 19/0 Municipio Subdivisions 

1' ui-'lo Alio Mi.nn ipio 

JH V?v 17 580 it „litl(i Alio /ono urt.onu f pi ) 

V 834 4 7W ( nevus tio.no 
9 H;J4 4 799 l.H|illo Alto /ono ..'bono (pt ! 

100 V?3 4? 165 ()ns BoiOS borno 

l(X) 'OS 47 »65 | r u|iik> Alto /OHO urbono (pi ) 

? 714 686 In Conn bar no 

7 714 686 1 r ui'Ho Attn /onn urbono tp' 1 

7 f ' l )  8H4 Ouebrodo Grande bur no 

7 • j 884 QuCbrrnto Nrq. il(> !)<)< 1 m 

:i7 i.i t 7/ 9 4.14 f ,  494 l.nitllo Alto turetl'o 

1 (w'l 793 11II).Ho Air.) /orui ult'OOL' >l>! 

I 7/1 9','t 
i  u ' .h 7/0 ll'o-titu Mi -|)iu 

7 BHv 834 Auiji'te*. I»i. - ii> 

T 7/H t 09 7 An-nos li<ir r in 

3 W 1 107 (Ituriflo /mm ntbo'to ip' • 

i 7/7, 306 ( nguuno bo. > u> 

)  Or.7 766 ( niiioi u borno 

1 ?9A 406 ( iiornlios Ati0|0 bnr' m 

1 97 l 536 toonillos A.ribo bo. no 
( onsein homo 

1  174 67? Don Alonso homo 

7 934 839 Guonnn o homo 

597 708 
5 964 1 981 1 os Polmos hrir i io 

s um 1 981 1 unon homo 
Mm ><"• Ati,-.io bomo 

7\ H/7 '-Ii 1'..' 10 896 8 354 Poso Politm bm ' "i 

1 7HV 5? 1 Pro About tim»to 

/HA 708 Woo« ailot homo 

,'J 754 1 009 Sobono Gmnde borno 

:i 7'tV 1 001 •Solto Aboio homo 

I //i 
1 177 

517 IJtuOdo /'itm urbono (pt 1 I //i 
1 177 33 i Solt'o Ariilm him m 

4/3 149 
7 0 i /  595 Sonto Isobel hot i  m 

970 777 Sonto Roso hot t to 

Ml • • 733 1 etunn homo Ml • • 
-djtuodo pnehlo 

5»8 167 IJtuodo /uno urbono (pi I 

59V 170 vivi Aboio borno 

? 547 78.5 IJtuodo /una u'bono (pt 1 

1 33? 378 , vivi Ambo bm > to 

1 4/(i 430 7  767 880 Vegu Altn Municipio 

i  494 4.36 6o|u.o homo 
71? 68 Vego Alio /mm u'bono (p> ) 

55V 168 (ondelono homo 

87? 73? ( lenegueto borno 
Fspmosu bomo 

878 773 Vego Alto /ono urbono (pt J 

7 737 879 Mo'K nu hor r in 

1713 516 Veqn Alto /nno urbona (pt ) 

? 4/3 776 . . Ma villa homo 
1 IHI 330 Sobono homo 

1 07V 310 
7 771 64(1 Vego Abo pm-blo 

? 40/ 907 V.-go Alto /uno utbnno ((it I 

? 40/ 90? 
!  7 I 1 377 Vegu Boiu Muntctpio 

Algurtobo bomo 
iV 837 "a 056 6 006 4 ?S4 Vego Boio /mm nrtiono (pt 1 

1 ?I5 373 . . Alrmrantf Norte borno 

4 7V7 1418 Almironti- Su< borrio 

1 34 4/ Caba ( orifoe bomo 
104 40 Veqo Boio /ortti urbono (pt ) 

1 V8S 558 (etho borno 

7 610 806 . • Cibuco bomo 

1 740 • - 508 Puerto Nuevo borrio 

wo 350 . • Pugnodo Adenno borno 

6 861 1 996 
6 861 1 996 Pugnado Afuero borno 6 861 

Vego Boio /ono urbono (pi 1 

31 946 'fi 964 9 058 ' 4 538 Ouebrodo Arenos bomo 

4 89 7 1 787 Rio Aboio bomo 

3 586 917 Vego Boio /uno i.-bunn ipt • 

3 7.54 I 019 RiO Ambo bar rib 

7 753 « 7 1 50 Vego Boio pueblo 

8 085 ? 368 Vcgn Boio /ono urbonn !pl 1 

68? 183 .Yegnndo bamo 

7 331 631 
7 745 879 ViC(|u«". Municipio 

97,6 311 1 lor ula bm no 

833 780 Vieques /ono urbono (pt ) 

833 780 isobel II piu'tiio 
Vieques /ono urbono (p' ) 

78 119 46 384 7 7  7IB 1? 48? I love homo 

17 773 5 018 Mosquito tint r m 

V 763 ? 775 Puerto Dmblo homo 

1 106 79? Puer to leu <» bnmo 

4 11 167 Puei to Real homo 

50 377 14 486 Purvto Arenas bar i m 

8 - 3  37? Villalba Mutin tptn 

H'3 37? ( oomllas Abnjo bamo 
(oamllos Ambo homo 
Halo Put?'co Aboio homo 
Nolo Puen'0 Ambo borrm 

Populo'ton Housing units 

1980 1980 
(prelim (prelim­

tnory) 1970 inary) 1970' 

M 389 30 669 15 908 ? 933 
It 094 3 279 
9 ?>6 2 680 

30 779 9 623 ... 
30 049 9 556 
1315 428 

54? 193 
3 310 968 ... 

788  9 0  . . . "  
1 730 544 7  659 745 : • -

I 00? 321 ... -
1 00? 32) 

34 384 35 494 10 134 8 635; 7  80? 775 • ... 
1910 499 

381 105 ... . 
3 843 1 175 ... . 

740 86 .i. 
1148 333 

275 75 . 
744 232 

I 184 362 , 
387 115 ' • 

1 035 266 ... 
269 97 

I 026 ... 288 • ... 
851 212 \ 
516 170 
461 .. 116 . ..r 
671 . ... 195 

5 110- • 1 400 
3 716, 1 002 

434 • 109 

755 220 
8 3- ;,i. 

759 172 
6 809 2 346 
6 809 2 346 7  244 641 ; 

143 44 ... 
903 257. 

28 725 ?? 810 8 375 5 788 

3 418 944 
1 237 317. 

906 309 .. 
210 69 

8 62? ! 2 483 
7 088 1.917 

3 930 i 150 . '? 
679 . 215 • ••• -V-'-n 

471 123 • •yt-

9 088 2 750 m-

1 580 '54 7 .j:.'-' 

1 580 54 7 .. 

46 841 35 327 14 675 9 398 

1 1  o n  3 558 
5 446 1 742 • ' 
2 927 853 ;.y.-

? 783 803 
5 281 1 468 •vvVs'-. 

4 486 1.225 ' 
4 628 I 379 

55 16 
3 647 1 441 

986 291' 

8 180 2 345 
2 623 704 

633 199 . 

4 510 1 484 * 

4 023 1 337 .• u 

75? 77 ' ;• v;. 
1 44? 623 
1 44? 623 

506 138 ... 

7 628 "7 767 3 079 2 353' 

2 655 930 
521 176 

1 801 877 ... 
i 801 877 , 

115 33 

855 431 ...{ 
591 229 

1611 579 . ; .• 

70 737 IB 733 5 469 3 781 

1 059 283 
14 7!) 407 

9 3'7 238 • • 
6 988 1 761 

PRELIMINARY COUNTS 
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MATERIAL SAFETY 'DATA SHEET - 17*CCA 
TRADE NAME: . K-33-C (72%) 
GENERIC NAME: CCA TYPE C 

04/24/90 PAGE 1 

SECTION I 

MSDS NUMBER: 17*CCA 

MANUFACTURER :Osmose Wood Preserving, Inc. 
EMERGENCY PHONE ..:(716) 882-5905 c h e m t r e c ' s  e m e r g e n c y  ° N L Y  

,  l » i  - r i i r  rwrMT OP W IP * -M ^  ES I N ^ ' j l V l N G  A  SPlLLp OTHER CALLS : CHEMTREC: 1-800-424-9300 ̂  LEAK FfRF EXP0SUKE OR ACCTDEr/r INVOLVING CHEMICALS. 
ADDRESS : 980 Ellicott Street ' 
CITY : Buffalo STATE . . : NY ZIP 14209 
MSDS PREPARED BY .:Teri Muchow 
DATE PREPARED :April 23, 1990 

*** ADDITIONAL INFORMATION *** 
EPA Registration Number: 3008-17 

H.M.I.S.: Health 3, Flammability 0, Reactivity 1, Personal 
Protection B 

*This mixture contains ARSENIC ACID, CHROMIC ACID, and COPPER OXIDE, 
chemicals subject to the reporting requirements of Section 313 
of Title III of the Superfund Amendments and Reauthorization Act of 
1986 and 40 CFR Part 372. 

•Pesticide applicators are exempt from the OSHA arsenic standard 
29 CFR 1910.1018. 

D.O.T. CLASSIFICATION: Poison B UN2810 D.O.T. LABEL: Poison 

SECTION II - HAZARDOUS INGREDIENTS/IDENTITY INFORMATION 

TRADE NAME :K-33-C (72%) 
GENERIC NAME :CCA TYPE C 

INGREDIENT NAME CAS OSHA ACGIH RQ % 
PEL TLV 

Arsenic Acid 7778-39-4 .5 as As .2 as As 1 # 2 4 . 5  
(expressed as As AS205) 
Chromic Acid (water soluble) 1333-82-0 .1 as Cr* .05 as Cr 10 # 3 4 . 2  
Cupric Oxide 1317-39-1 1 as Cu N/A N/A 1 3 . 3  

*** ADDITIONAL INFORMATION *** 
•Acceptable ceiling concentration limit. 
(OSHA PEL and ACGIH TLV are expressed in mg/M3.) 

SECTION III - CHEMICAL CHARACTERISTICS 

BOILING MELTING SPECIFIC VAPOR 
POINT POINT GRAVITY (WATER=1) PRESSURE (mm Hg) 
100 C N/A 1.8 N/A 



MATERIAL SAFETY DATA SHEET - 17*CCA 04/24/90 PAGE 2 
TRADE NAME: K-33-C (72%) 
GENERIC NAME: CCA TYPE C 

PERCENT VOLATILE 
by VOLUME 
25% 

SOLUBILITY 
IN WATER 
100% 
APPEARANCE AND ODOR : 
Thick Red-Orange Paste 

*** ADDITIONAL INFORMATION *** 

pH(as is): < 1.0 pH(l% Soln.): 

VAPOR 
DENSITY (air=l) 
N/A 

REACTIVITY WITH 
WATER 
N/A 

EVAPORATION 
RATE ( Butyl Acetate ) = 
N/A 

1 . 8  -  2 . 0  

SECTION IV - FIRE AND EXPLOSION HAZARD DATA 

FLASH FLAMMABLE LIMITS AUTOIGNITION 
POINT METHOD IN AIR (%) TEMPERATURE 
N/A N/A UPPER = N/A LOWER = N/A N/A 

EXTINGUISHER MEDIA: Water Fog and/or Carbon Dioxide 

SPECIAL FIRE FIGHTING PROCEDURES: 
This product will not burn; 28% aqueous solution. When heated to 
decomposition, arsenic may be emitted. If this material is involved 
in a fire or explosion, carbon dioxide or water may be used as an 
extinguishing agent. Wear complete fire service protection equipment, 
including full-face MSHA/NIOSH approved self-contained breathing 
apparatus. 

UNUSUAL FIRE AND EXPLOSION HAZARDS: 
Chromic acid content of this product is a strong oxidizing agent; 
contact with strong reducing agents may cause an explosion. May cause 
fire on contact with combustible materials. Closed containers may 
explode when exposed to extreme heat (fire). 

SECTION V - REACTIVITY DATA 

IS THIS CHEMICAL STABLE UNDER NORMAL CONDITIONS OF HANDLING/STORAGE (Y/N)? Y 

CONDITIONS TO AVOID: 
Reducing Agents 

INCOMPATIBILITY (MATERIALS TO AVOID): 
Strong reducing agents. Aluminum and zinc in an acid medium. 
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HAZARDOUS DECOMPOSITION PRODUCTS: 
Under certain conditions where aluminum and zinc (e.g. galvanized 
steel) are present, arsine gas may be generated. 

HAZARDOUS POLYMERIZATION POSSIBLE (Y/N) ? N 

CONDITIONS TO AVOID: 
N/A 

SECTION VI - HEALTH HAZARDS 

ROUTES OF ENTRY: The principal routes of exposure for this solution 
are by skin or eye contact. If the pesticide application 
process generates mist or particles, inhalation is 
an additional significant route of exposure. This 
solution is highly corrosive, as indicated by its 
pH. Skin or eye contact may result in severe burns. 
Chronic skin exposure may result in skin ulcers. 
Inhalation of this solution is highly irritating, 
and acute exposure by inhalation may result in chemical 
pneumonitis. 

SIGNS AND SYMPTOMS OF -
ACUTE OVEREXPOSURE: 
Highly irritating to skin and eyes. Repeated dermal exposure may cause 
dermatitis. Toxic by ingestion, causes gastroenteritis, esophageal 
pain, vomiting and anuria or oliguria. ; 

CHRONIC OVEREXPOSURE: \ 
Repeated dermal exposure may cause dematitis. 

MEDICAL CONDITIONS GENERALLY 
AGGRAVATED BY EXPOSURE: 
Individuals with an existing (or a history of) disease of the skin, 
kidney, liver, lungs or nervous system may be at greater risk of 
developing either acute or chronic health effects. 

CHEMICAL LISTED AS A CARCINOGEN OR POTENTIAL CARCINOGEN 
NATIONAL TOXICOLOGY PROGRAM IARC MONOGRAPHS OSHA 
(Y/N): N (Y/N): N (Y/N): N 

*** ADDITIONAL INFORMATION *** 

For CARCINOGEN information, see Chronic Effects notes on page 4. 

LD50: >50 mg/kg Dermal LD50: < 200 mg/kg 

EMERGENCY AND FIRST AID PROCEDURES 
EMERGENCY PHONE NUMBER OF MANUFACTURER: (716) 882-5905 
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1. INHALATION: 

2. EYE CONTACT: 

3. SKIN CONTACT: 

4. INGESTION: 

For acute inhalation, remove the victim from exposure, 
restore breathing and seek medical attention 
immediately. 

Immediately flush with large quantities of water. 
Seek medical attention as soon as possible. 

Immediately flush skin with large volumes of water. 
Seek medical attention as soon as possible. 

Immediately seek medical attention; do not induce 
vomiting. If it appears that the victim may not 
receive medical attention within 15 minutes, and 
if conscious, give one glass of milk, preferably 
containing 2 ounces of milk of magnesia or 3 egg 
whites, or give lime water or 1 tabelspoon salt 
in warm water; induce vomiting. 

*** ADDITIONAL INFORMATION *** 
NOTES TO PHYSICIAN: Treat for arsenic pentoxide (As205) and chromium 

trioxide (Cr03) exposure. Severe arsenic 
poisoning from occupational exposure is unlikely. 
If it should occur, administer BAL (dimercaprol) 
10% in oil,. IM, 3 mg/kg for each ijection - day 1 
and 2, every four hours; day 3, every 6 hours; 
day 4 - 14; every 12 hours. Consider gastric 
lavage (iff vomiting has not already occurred). 

I I CHRONIC EFFECTS 
I 
• 7  ,  . . . .  IARC, NTP and OSHA do not consistently distinguish among arsenic or 

chromium compounds, but list inorganic arsenic and chromium and 
certain specific chromium compounds as human carcinogens. Such 
listings have been based upon cancer in human populations following 
long term consumption of inorganic trivalent arsenic, inhalation and 
skin contact with inorganic trivalent arsenical compounds and the 
combined inhalation of arsenic trioxide, sulfur dioxide and other 
particulates from ore smelting in arsenic trioxide protection. The 
ACGIH has not listed inorganic arsenic as a carcinogen, but has listed 
the production of arsenic trioxide as a process which may lead to the 
development of cancer. In addition, cancers in humans have followed 
long term occupational exposure to certain nonwater soluble hexavalent 
chromium. 

This product does not contain trivalent arsenic or nonwater-soluble 
hexavalent chromium compounds. Furthermore, epidemiology studies and 
cross sectional health studies of treating plant workers would 
indicate that this product is not a carcinogen when used in accordance 
with customary practices found in the wood preserving industry. 
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For pesticide applicators, read and understand the label thoroughly. 
The EPA PEL program is part of the label. 

SECTION VII - PRECAUTIONS FOR SAFE HANDLING AND USE 

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE: 
Engineering controls are the preferred method for controling exposure 
to chemicals. If enginering controls are not feasible, then personal 
protective equipment should be utilized. Read Osmose Operation Manual. 

OTHER PRECAUTIONS: 
Launder contaminated clothing before reuse. If interior of shoes are 
contaminated, either directly or through penetration, delayed skin 
burns may occur, therefore discard. READ PRODUCT LABEL. 

STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED: 
Avoid contact with solution. Prevent spread of the spill or leak. 
Recover or neutralize free standing liquid with Osmose Neutralizing 
Compound or sawdust. Collect absorbent and contaminated soil in DOT 
approved containers. This material is toxic to fish and other wildlife, 
do not allow it to contaminate waterways. Individuals involved in 
clean-up should be protected from contact with the solution by using 
appropriate protective equipment. 

WASTE DISPOSAL METHODS: 
Dispose in accordance with all Federal (Resource Conservation and 
Recovery Act), State and Local laws. Excess chemical and waste material 
collected from a release or spill must bd^ disposed of in an approved 
hazardous waste disposal site in accordance with RCRA guidelines. 
Containers may be triple rinsed and then buried in a sanitary landfill 
or removed to a drum reclaimer. The RQ for this material is one pound. 
In the event of a spill exceeding the RQ,«the same must be reported 
to the National Response Center (1-800-424-8802). 

*** ADDITIONAL INFORMATION *** 
Dispose in accordance with Federal, State, and Local Laws. 

SECTION VIII - CONTROL MEASURES 

RESPIRATORY PROTECTION: 
When respiratory exposure can exceed 0.01 mg/m3, 29 CFR 1910.1018 
states that a half-mask air purifying respirator equipped with high 
efficiency particulate filters is recommended. When environmental 
airborne concentrations are greater than this level, consult 29 CFR 
1910.1010 for guidelines and appropriate respiratory protection. 

VENTILATION REQUIREMENTS: 
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VENTILATION REQUIREMENTS: - Continued 
N/A 

LOCAL EXHAUST: 
Sufficient 

MECHANICAL: 
N/A 

SPECIAL: 
N/A 

OTHER: 
N/A 

PROTECTIVE GLOVES: 
29 CFR 1910.1018 requires that workers wear gloves (NBR, natural rubber, 
neoprene, coated vinyl or PVC). 

EYE PROTECTION: 
Chemical goggles and face shield. 

OTHER PROTECTIVE CLOTHING OR.EQUIPMENT: 
An apron and other equipment necessary to avoid dermal contact. 

WORK/HYGENIC PRACTICES: 
Wash hands before eating,drinking, smoking, and after work. 

*** ADDITIONAL INFORMATION *** 

SARA/TITLE III HAZARD CATEGORIES 
! 

Immediate (Acute) Health: YES Reactive Hazard: NO 
| 

Delayed (Chronic) Health: yES Sudden Release of 
Pressure: NO 

Fire Hazard: NO 

N/A = Not Applicable 

NOTICE: The information herein is given in good faith but no 
warranty, expressed or implied, is made, and Osmose Wood 
Preserving, Inc. expressly disclaims liability from reliance 
on such information. 

Information on this form is furnished for the purpose of compliance 
with the Occupational Safety and Health Act of 1970 and shall not be 
used for any other purpose. Use or dissimination of all or any part 
of this information for any other purpose may result in a violation of 
law or constitute grounds for legal action. 



The following statement is part of the label for each of these products: 

« 
K-33-C (50%), EPA Reg. No 3008-36 
K-33-C (72%), EPA Reg. No 3008-17 
K-33-B (40%), EPA Reg. No 3008-35 
K-33-A (50%), EPA Reg. No 3008-42 

Implementation of the Permissible Exposure Limit (PEL) Monitoring Program. 

Each arsenical wood treatment plant employer shall require all employees potentially exposed to airborne inorganic 
arsenic to wear properly fitting, well maintained high efficiency filter respirators MSHA/NIOSH-approved for 
inorganic arsenic for the entire period that the employees are in the treatment application work area or engaged in any 
activity associated with the treatment process. Alternatively, to potentially relieve employees from the burden of 
wearing respirators, the employer may implement a Permissible Exposure Limit (PEL) monitoring program. This 
requirement becomes effective for existing plants on July 10,1986. Any plants which begin operations in the future will 
have 3 months from the date of initial operation to implement this requirement. 

All wood treatment plant employers who elect to implement the PEL monitoring program must determine the current 
levels of airborne arsenic, averaged over an 8-hour period, to which their employees are exposed by July 10, 1986. 
Monitoring data obtained two years prior to this implementation date may be used to determine the initial levels of 
airborne exposure to employees, if the data was obtained in the same manner as described below in the "Monitoring and 
Measurements Procedures" unit, and if the employer can certify that no changes have been made since the time of 
monitoring that could have resulted in new or additional employee exposure to inorganic arsenic including events on the 
"PEL Checklist" below. 

If the initial or subsequent monitoring demonstrates that airborne inorganic arsenic in a work area is greater than 10 
ug/m3, all employees working in that area are required to wear properly fitting, well-maintained high efficiency 
respirators MSHA/NIOSH-approved for inorganic arsenic. If in subsequent monitoring, at least two consecutive 
measurements taken at least 7 days apart, the inorganic arsenic levels are below 10 ug/ m3. employees in those areas may 
discontinue the wearing of respirators, except as discussed in the "PEL Checklist" below. However, if the employee 
exposure is above 5 ug/m3 and below 10 ug, m3, the employer shall repeat monitoring at least every 6 months until at 
least two consecutive measurements, taken at least 7 days apart, are below 5 ug/ m3. The employer may then discontinue 
monitoring, except as discussed in the "PEL Checklist" below. 

In all cases where there has been a change in production, process, control, or employee handling procedures, or if any 
events in the PEL Checklist occurred, or if, for any other reason an employer should suspect new or additional airborne 
inorganic arsenic, additional monitoring that complies with the requirements for initial monitoring shall be completed. 
Responses to the Checklist will become part of the monitoring records. Monitoring is required within 3 months if any 
of the following events/questions on the Checklist can be answered in the affirmative with respect to any events which 
may have occurred since the last monitoring report submitted to the Agency: 

1. After the wood has been treated, have you changed from hand stacking to mechanical stacking or from mechanical 
stacking to hand stacking? If yes, when? 

PEL Checklist 

2. Has your production capacity increased significantly? If yes, when? 



3. Have you changed from a ready-to-use or dilute concentrate to a mix-it-yourself formulation? Has the proportional 
amount of arsenic in the solution increased, e.g., have you shifted from CCA type A or C to type B? If yes, when? 

4. Has a significant, i.e., reportable under the "Comprehensive Environmental Response, Compensation and Liability 
Act of 1980" (Superfund), 42 U.S.C. 9601 et seq., spill occurred? If yes, when? 

5. Is treated wood being retained on the drip pad for less time? If yes, when? 

6. Have there been any other production, process, control or employee handling procedure changes which could result 
in new or additional airborne inorganic arsenic? Identify change, and when it occurred. 

Monitoring and Measurement Procedures 

The employer shall collect personal air samples, including at least one sample which is adequate to represent typical 
conditions for a full work shift (at least 7 hours) for each job classification in each work-area. Sampling should be done 
using a personal sampling pump calibrated at a flow rate of 2 liters per minute. Samples should be collected on 0.8 
micrometer pore size membrane filter (37mm diameter). The method of sampling analysis should have an accuracy of 
not less than ±25 percent (with a confidence limit of 95 percent) for 10 micrograms per cubic meter of air (10 ug / m3) and 
±35 percent (with confidence limit of 95 percent) for concentrations of inorganic arsenic between 5 and 10 ug/m3. 

Monitoring may be conducted through a request made to the Occupational Safety and Health Administration (OS HA) 
for monitoring assistance which may be provided free of charge under the terms oftheOSH A consultation program as 
provided under section 7(c)(1) of the OS HA Act. or by employees or contractors of the employer's choosing. 

The Environmental Protection Agency (EPA) may direct that remonitoring take place at statistically selected 
establishments to assure that the Checklist is effective in identifying events which increase airborne arsenic. Selected 
employers will be notified by EPA/State enforcement representatives. The employer will be responsible for obtaining 
current air monitoring data within the time specified in the remonitoring notification and for submitting these data and 

reports to the EPA as described below. 

Data Submission and Certification 

The employer shall establish and maintain accurate records which include responses to the PEL Checklist and all 
monitoring reports. The annual records or copies thereof shall be submitted to the U.S. Environmental Protection 
Agency, Office of Pesticides and Toxic Substances Office of Compliance Monitoring (EN-342), 401 M Street SW, 
Washington, DC 20460. All records submitted will be certified by the employer as accurate and in compliance with all 
calibration, analytical and sampling requirements outlined in this program. If the employer received assistance from an 
OSHA 7(c)(1) consultant, that consultant's report to the employer will be an acceptable record of calibration, analysis 

and monitoring requiring no additional certification. 
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OSMOSE K —33 —C (72%) 
preservador de madera . Insecticida y Fungicida Para uso en Plantas de Presion unicamente (No para uso ni almacenamiento en el hogar) CONTENIDO NETO: 125 Kilos (275.578 Libras) 

INGREDIENTES ACTIVOS: 
Pentbxido de Ars6nico . ...... 24.5% 
oxido de. cobre .13.3% 
acido crijmlco^ 34.2% 

•INGREDIENTES INERTES: 
.  .  .  . . . . . . . .  .  2 8 . %  

PELIGRO VENENO 

100.0% 

ANTIDOTO: Suminlstre una cucharada 
de sal en un'vaso" de'agua tibia y'replta 
hasta que el v6mito sea claro. Luego sumi­
nlstre dos cucharadqs de Sal de Inglaterra 
o Lechede Magnesia epagua. Luego mucha 
leche y agua. Que la vlctlma se acueste y_se. 
mantenga quieta. r. x 

.  PELIGRO 
mantenga fuera del alcance de los NlflOS VENENOSOSI SE INGIERE: Puedeocasiohar picazort y ulcerasexternas. Manejeconguantes de hiile. Evite el contacto con la piel, los ojos y la ropa. En caso de cohtacto enjaguese bien la piel y los oios con agua. -Para los ojos obtenga atencibn medica. Lavese muy bien despues de usarlo Lave muy bien la ropa antes de re-usarla. N° respire los vapores atomizados. Este nrnriurto es tbxico para los peces y animalessalvajes. Mantenga fuera de lagos, arroyos y es?anaues No contamine el agua en lavaderos. Use el producto unicamente en la fortrfa 

especificada en plantas immunizadoras a presibn. • gyQPQ x0do remanente de pesticida en este.recipiente debe ser removido y bien lavado 
no se debe usar de nu oESCONTAM1NAC,ot>,; Vacie e, COntenido en el tanque almacenador y OlRECStONEPr^nte Con 2000 litros de agua que puede usarse con la mezcla de solucion. eniuigue el recipte 

osmose international, inc. -v — 
980 EIHcott Street . Buffalo/New York 14209 • u.s.a. 


